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(54) TiOe: PROCESS FOR PREPARATION OF OPTICALLY ACTIVE 1 -SUBSTITUTED AMINO-2,3-EPOXYPROPANES, IN- 
TERMEDIATES FOR THE SYNTHESIS THEREOF AND PROCESS FOR PREPARATION OF THE INTERMEDL\TES 



(54) 56Ma)« »: ft^Stt 1 -1t»T 5 y - 2 . 



^ (57) Abstract: The invention provides a process by which optically active 1 -substituted amino-2,3-epoxypropanes useful as inter- 
mediates in the production of agricultural chemicals, drugs and so on can be efficiently produced with industrial advantage fix>m 
fT) optically active 1 -substituted amino-2,3 -propanediols, and intermediates useful in the process, specifically, a process which com- 
t*^ prises reacting an optically active 1-substituted aniino-2,3-propanediol (1) with an ortho-acid ester (2), thionyl chloride (3), or the 
^ like to form an optically active cyclic compound (4), reacting the compound (4) with a ring-opening reagent capable of introducing 
2 a halogen atom (X) to form a halogen compound (5), and finally subjecting the compound (5) to ring closure with a base to form an 
optically active 1-substituted amino-2,3 -epoxypropane (6). 



O (57)SJKi: 3tt^Stt1-S«T5y-2, 3-'^nA>^J^-'j\.^mntL. ftH. ESIg&^(Z)SiS*fa<*i:LT^ 
^ ffflft^fiitt-rSo *tt:Micttft^J5tti-a«T5>'-2. 3-:^p/<>i;^-;u (1) hifixx-r;uS« 

O (2) JLitmitT^^^JU^ (3) tRP^iit. Stt«^Stt<b^«8 (4) *fiJSL. «L^-e/\P ^ >JR^-X $S|A 
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5 mm^m 

10 '-ir^Xh "J— (Journal of the Medicinal Che 
m i s t r y) , 3.7#. 2 2^. 3707 (199 4)] (Df^mW^^t^-*)-'/ 
U>?/>#t&«:Wt-Stn:®?fiJ (Hlg^^^^O 2/^3 2 8 5 7^/t>7l^'y h) ® 

15 

5t#«tti -«^T^/-2. 3-x3l?4^>':/□/1>0is{ji:&fe^UTtt^^i^T 

"T^W >':^>'^ •'5ra;^hU— (Journal of the Medicina 
1 Chemistry), 37 22-^, 3707 (199 4) *fc«SI^ 

^li^9 3/^117 4n/'^>yUy h^Mo ] o 

(2) rz^ith^j :^9')Viy^j)i^mmm<D^^mBc Tim)^w<D^mT. ^-t 

TSlijt-r'S^^^C^sj^ti* xh7^HP>- l/i5'-X(Te trahedron L 
etters), 37 44^, 7939 (1996) #Bgo ] . 
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2 

(3) ^^^143 - t HD=^->:/5"o^^ h>$rPim> 7-feh-hMb> JDTK^i'fi? 
J:tXia^Sl£:^*fToTm3i-r'5:;^fe (#»J^«» HI»^Mm9 9/5 2 8 5 5^ 

(4) - T^y-3-^DD-2-:/p/iy— ;i/:SiSifi©7^y^& 
fii^b, mmRft^^n-:>xmm'r^:^m m^\t. mwjkmmo 2/32 8 5 7 

(1) ®:;^^IC*5V>T«, -/Kfci. 2->^:t-;KZ>-S^7KKSS*^Wh>';W 

(4) (D:;^^»c:43ViT«. j^i|BK0^#?£i4 1 -7^ / - 3 -^pd- 2 -t^d 
^ T -5 d t ^ S W <i: -r S ® T * -5 . 
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3 



m-'(o:^nm\t. (1) 




NR^R^ 



-ll^T^/-2. 3 -:/D/1>v:t--;|/«:» — (2) : 



10 •vm-^n^it'^^. ss^i^-iass: (3) : 



xmrnm^^^v^ r'» R^itmBtm—<oi^^^m:-to ] 

) : 



r^ccor'^ 



SOY2 (3) 




20 
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(6) : 

3) -v^-^n^it^mhKUCs-^'^^zLh^K^is,^. ^^Wimt^m (4) ©Mit 

:zt.i)^^n.^. ^^mmt^m (s) ©mji:*rfeT*^o 

2, 3 -yp/t>v':r— — ^iC (2) -e^^n-S'fb'&i^* ^-sviji— 

-m.-^ (1) T^$n5^#isi4i-s^T^/-2. ^-':fun 

it^'^m (4) «rl§ML.T-|SiS: (5) T^$tl^^#fl&14^b^#J-v^i^-r sxg 
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5 

. :fe«ky^^^fiH4'fb^4& (5) ^mmi^T-m^ (6) -e^$n^^^®tti- 

-2, 3-':fa/^>z^:i—)Vt:^^mmt^m (4) 'siS^TSd^ ^"T, tli^ 

mmt^rn (1) i^-pviTifti^-rs, 

't4l-T5/-2. 3 -yD/1>v:t-JHC^^U (ij^P^^ 3 - 4 1 0 5 6 ) . 

ai#:tc^SiL., 3tMS;&tCckO i-7a/-2, 3 -':funyz^^-)V(oy ^ )V 

^ Hi5^SI#^t0l#t-^;^^ (5^h^^h-o> • T'>>^ hU- (Te t r a 
h e d r on As ymme try). 7#. 8^. 2 4 1 1 (1 9 9 6) ) ^tC 

±.U<D7 ^ J m<D^^R^\t. mA.\t. Green, T. W. . Wuts, P 

=M. (Protect ive Groups In Organic Synthe 
sis Third Edition), Jhon Wiley&Sons,49 
4K?&^t)5 7 2KtC|B®$nTVi§:^j*tC«fc0tf ^::<i:J&^T?#^o 

(S) <DVi-m©'b©<&t>fflViSC<i:*«T#. «eoT. _hSB{C J: 0 
ti^-m^ (1) -e^^n^Tt^^l*! -BilTa/-2, 3->^D/\'>>^:t- 
;i/lC*5lt^5t^t^SEfii'b (R) ^r^\t (S) (©Vi-rn*^i:/a:D. i^5£*lcifia<Z>-fig 
^ (1) Ta$n-5^#«tti-@^T^y-2, 3-yD/1>v:*— 

-^^ (1) T^^n-s^^fiftti -si^T^y- 2, 3-^PA>>^^-;w 
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7j^— i/i7U^^iy}V^^i^ti)Vi!^::^)\/^. 2 - d DX h^'>*;i/#-;P 
2-3-KXh^'>*;|/^;i;i/S, 2. 2, 2-h^)^UUJLh^i^ti)Vi!^ 

10 X h=l^'>:^;U5i^x;i/S, 2 - h U :7xx;U'>'j;px h^->:^7;U7t^x;i/S> k*x;i/ 

20 3, 4, 5- hUp^ h^*>^>i^>'l'^^'>:^^W3j^:^>'l'S^ yac^^^;!/^^^^ 

2 -3— H7-fe5^;i'S, 2, 2 -s^i^DDT-fe^'jPS^^^j^^n^, 
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7 

^^d. \t^m (1) <D3t#«mb^i^ (4) ^o^^lc-::)(.^TiJiBJf 
-fk^i^ (1) tt> 2^^§«i?<^>eW^b^i^Tabs, (6) T^$ns^^ 

10 FBm^#iT^'57t#^tt^b^#j (4) {c^^^n^o 

JK^T> -fb^tJ (2) ^j^fflfS^'&ii^k^i^ (3) ^^fflTS^'&t-i^^ttT, 

15 -fk^tj (2) ^^m-t^m^. (2) -e^^ns^k'&ifeic^iViT. r' 

20 ^jpstUT«. ^5=-;w». x5^;i/», n-yptfJi'S, 'fv:/ptr;u^, n- 
'fyy5^;us. t-:^5^;ws. ^>5";us. >'^p^>5^;ps. 

2. 4, 6- h'jpt5^;u:7xx;i'S» i -:^:7^;^g, 2 -:^:75^;PS# ; 
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, n-yafcr;ps. 'rvyptr;ws, n-zf^)vm. '^v':f^)vm. t-:/5^;p 

10 t«eoT> — ^i?: (2) -e^^ns^b'&^^iibTittciff^LVifecT)^, •^)vvm 
Bgxx5^;i/, :t;uhi^^xx7-;i/, :t;i/hyDtf:t>®tx7.-x;K :t;PMSmx 

h Ux5^;i'Ta&'5. 

±aib^c:-«fti?: (1) -e^$n§7t#«iii -eJfeT^y- 2, 3-yo/i> 

>?:r-;P<i:-Jfe^e (2) T^^n-B^b^^ltOS^SiCck OSajt^tlSv ( 

R\ RMcHbTt). ±fBTiJ£§«L.fci:i3 0T^S*^. m&t^^^m^ 
it-^m (5) <&ifFiR^T#'5fe*t::tt. R^ R^<D^-^<DUt^i)^7Kmm^T$> 

, R^ R2(D5-^(Dt>«tO*«7K^M^TfeD, 'te®t>i:0}i;^;i/A*pt-h5^<©T 

25 5y«^st?*si^^> ^^mmt^^so (4) ««T«<b'&«^T*§o 

mmt^^ (4) *Mt:^#j (1) t^k-^i^ (2) «!:OSJ^^{ca;i9^fig-r^^tC, 
m-oXs (R) (S) <Z)#5i:*»EfiB@&Wb;/S:M^^i^^l^^A««*:'^e.d^— 
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:^\zss>^K>m^^iitsi<^^-r^o m-^. yt^m\zmmj: (r) ^rc\t (s) <d 
\zwmxm^^^ (R) (s) <o-WL^ (1) T^$n§^#fiH4i-®m 

tuT«> iiL^kTKi^. :^<k7K^> B^iti\^m^(o;\utf>iti\f^M. wm> 

g?, irPDX;i/sl^>K^cOW:^*;/S:«M^x;P3i^>m. Sim, fi^K. KS!, i^o 

:tpg^®?. 'y=L^m> -an^m.. ^,%mm. -^u^jvmmomm 



y/O 2004/002973 




;T/JP2003/00769S 



10 



10 n^^^fBiti-m^7S.y-2, 3-':ran>z^:t-)V\znvxrmiito. 0 
Imo 1 %X$>Ki. ±Wtl 0 Omo 1 XXMM't^Z.ii^^X^^o ^Jt^Ml^"^ 
Jii«^'lt<O®d^e>»*L^ViTI©«0. Imo 1 %. iff*L.Vi±IS«l Omo 1 %X 

(1) T^$n^^#fiH4l-«mT^y-2. 3-yD/1>>? 
15 :t'-)V\ZM'r^^t'^m (2) 0!)^^S«)iS«jai>l««ri^fflb. TIS«10 0m 
o 1 %X$>D. ±|5g«5 0 Omo 1 ^T^'S*^ S^&jiS'^M^It®®*^^, 
^bViTIStil 0 5mo 1 %. $f^LVi±©tt3 0 Omo 1 %X$>^o 

etmx5^;p, g^^::^^;w^(Dxx7=-;i/m^i«. 7-feh>. x5^;P;*5^;i/ 

25 A. EaJfi-fk^m, ^7DO'<>-tf>^OAPy><l:^<k7Km5^^®. 7-fehxhu 
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^^m^i 3-:^D/i>i^:t— ;i/tc^*LTTi©ttim i /g 

©ST*o, ±is«i 0 om 1 /gT©fi*s, RfBioWiii^^'pmm^^^m.'r 

tut. »SH/iTIS(A2m 1 /'g<DST*D. Jif ^ 3 0 m 1 /g Og 

5 

10 jRj«;;B#pB^«fflu^{b'&«^ (2) (Dmm'^^mm(Dmm> ^mmm^^^zsKuBm. 
>f- (HPLc) ^^mvrcKj:t^m(Dmmm^mz^y)mM^^tf)^x'^s - 

25 j^cfd, -ffc^iKi (3) sisefflf -s^'&T^s*^, — flg^ (3) m^n^it-^m 
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12 

mif^n^. it'^m (s) (DA^i4<^^B$^*^e>. Aoy>0^i:LT»*b 

Miit^^=^)\^. B^it'f"^:=')V. mM^i^^'f')V> mm.V:L^)V. 

mmk-Jn-':fu\±)[^. mmkv-('j-:fu\i)v. wmm'Jn-':f^)v. w^m^j 
)v. ^it^^^-jv. ffijismi^pt^^K mmmi^:n^)Vs mmmi^n-':/u}d)v. 

±mvft~^^ (1) -ea$n'2>^#«tti-®«iT^y-2. 3-zfun> 
z^^-}vt-m^ (3) T^:^n«»fi:^«fei<^Kit>»c:J:t)Ssi3a^ns. -ass: ( 

mmit^!^x$>^^^mmt^m (4) 0ija«hi v^dt^t— i?-f >t 

' ' 1f • '-ir^J^hU— (Journa 1 

20 of the Medicinal Ctiemistry)>37#, 22^, 
3707 (1994) ] <D^m^'^'t^^V^)i^J>^^^^'^^^MM 
^PaHO 2/3 2 8 5 7^/t>7U»y h) ©tf PBW^*il3t"r«»^'&» @«)TS 

> -jjs^ (6) T^$n§^#«i4i-eiiray-2. 3-x3j?+'>yD/i> 

yt^^mt-^m (4) *^<b^«^ (i) t^k-^^j (3) tcDKjt-iz^K)^ 
05i-t^mz. m^\z:^^^nm^i!)^x>t'D^^r^i)^. ccDmo^Lwrnnrnt- 
mz^v<. m-z>x. (R) ^rz.\t (s) 0^iLi^mmt:mi^ttm^'^^nm^ 
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13 

ft\t (s) <o-m^ (1) T^$n'&)t#«i4i-e^T^y-2, s-zfujt 

S^c> ^#WJ-!Ne^^'T«;^d:V^ (R) ^Tzit (S) (D-flg^ (1) T^^ns^^ 

-ist^ (1) ■e^$n'5^^^i4i-ig^T5y-2. 3-:/d/i>v?^-;w 

10 izM-r^it'^m (3) (D{^ffl»«iia«i§*J«^^ffiL.> TfS^l 0 0 mo 1 % 
T^O. ±l®lii 0 0 Omo 1 Ri^:ii^-^M2^i4<^®3&^ ^f^b 

ViTKttl 0 5mo y%> $f^LVi±IStt3 0 Omo 1 

:t4^it>^<3!)x— mm:^^)v. mm:L^jv. i^i?:/5^;u^<Dxx7^ 

>{i:^^b7Km?^, T-fehxh'j;w. ypfcr:txbu;w, ^>Vx h u;p^®xh 
u;p^^i«, N, N-i^^5^;W3i^;wAra h\ n, N->?^^;i/T-feh7a 

25 IBS^SSfroClii'bnJ^T^So 

-gifilT^y- 2, 3 -yD/1>>^::r-;l/JC*fbTTIS«lm I /g 
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5 fe^. (1) Ta^n«>^#«1ti-S^T^y-2. 3-:/u/%> 

10 ±gBT^><D»««-^ic (1) x^^n^it^mizMvx. rmt2oo 

mo 1 ±mt2 0 0 Omo 1 ^^14€#!STnti. iif^L^ 

ViTIS«2 0 Omo 1 %X$>K). $f*L.Vi±IStt6 0 Omo 1 

±iBMjK<DmjpM«. -fi^^ (1) -e^^ns?t^«i4i-s^T^y-2. 

20 «5 Omo 1 %X$>Kt. $f*UV^T©«lmo 1 %Ta&0. «^^bVi±IS«2 5 

mo 1 mmmmom^^ ywntimo i ±is»5 omo i %x$> 

$f^bV>TIS«lmo 1 %X^r). ifF*bVi±l®ttl Omo 1 %X^^o 

X±0!(.-r^7)V:n-)i^^'Z-m\z]^Cxm^V. !^^^(D^m^±0Z!&M\zm^'^^ 
25 J:3tc-rsc>7&W*l^Vi» 
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sisi^PB^«fflv^s-flSiC (1) -e^$ns)t^ffii4i-@^7a/-2. 3- 
(HPLC) ^^mvrcRft^m(Dmm^^mizj:om^t(>^z.ti)i'c^. - 
10 Rmm\zmmvxRjt^^w±'^^^ i^mx^;i., h;i^x>. -<>-tf>, i^ji^jv 

±m<D^^\zvxn^nrc. -as^ (4) -c^^ns^^isit^k 
^mf}^. mm\z^o. -m^ (s) T^$n^^^«i4^b^«^^i:^^^ns. 
20 -fb-^!^ (4) -^55; (1) -e^$ns^#siii-«^T5y-2. 3-7^ 

*-r> -fb-^i^ (4) *Mb-&i^ (1) .h^b'&^i (2) i(©S;£SlcJ;0#e>ns« 
25 ^T'^'S*^ doi^^. >fb-&i^ (4) (DPi^tc:a:0#e>nS7t^fiH4^b^«^ (5 
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16 

t><i:O*^7K^lI^t?*0, m(OUt'D},ttl)V/^^- hJ^<D7S./^m^X*$>0. 
(5) ttfT^^k'&iKil-C*^. 

mtr-t^jv^ ^itr-iz^)i. b^\)c7^i^)V. Ji>fb^:t-;i'. ^ 
it^^=.)U. mt7.)vy^))V. E.mt')>^ =^<bu>> Hmil:u>, ^^->^ 

7'-v^)y)V^'7^ V- (DAST) ^dt^frf^ns. ^^f^L.<^*> 

;p->u;k mt7'^'f-)\^^ mt7.)vy^))v. H*t>fbu>. ^=*^'> 

*^c, -^i?: (4) T3J$n«»^#«mb'&«^*5cktX/Sfc«-«l:^ (5) T 

^ ^^©i^SSrilS'ri Omo 1 %^lIDbT, ^W^Hf&tdfil^bT®-^^ (4 

) xm.^n^^^mmt'^m^^xs/t^ti\t.-9SL^ (5) -e^$tis3t#«i4'fb 
Hi^xt^o ^ft. Rit-mmi!)m^'^m^s m^it. mtm^. ^itm^ 
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TTISttl 0 Omo 1 %, ±IS«5 0 Omo 1 »*L.l^iTI®ttl 1 0 

mo I Jf*UVi±|©«l 5 Omo 1 %T^'5. 

. >?-r y:/Ptr;Px— pc5^;ut -y^;i/x— 't-;1'^<z)x— 

15 m\tmx.mx<D-'fi8t^ (4) T^$n'5?t#«i4<b'&«^®®!3ii^tc:^ffl$nfet$ 
ib^. ':fa±.:?(s(D^m\^'pmm^f)^^-'m^ (4) xm-^n^^^^mt^m(Dm 

20 ±i2jgj®®^igffia«#fc$!iis$n^fe©Tti;^cv>3&^ (4) T^^n^ 

^^^Itlb'&tlJCMUTTISJilm 1 /g®ST*0, ±ISttl 0 Om 1 /g© 
T^t). $f *LVi±|®tt2 Cm 1 /g(D*TS*. 
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18 

^_ (HPLC) ^^mvrzS.jBm<ommw)^m\z^K>mf)^tt>^^ti)i'c^. - 

izvx'Ajm^z^mi^xh^iK ^tc. !ic-^x$>ni-£. ti^y/^i^a-Th^^y-f 

15 ^tc; it^^ (4) mt-^^^^ (1) (3) t<DRj$:^\z^on^n^m 
^X'$>^i!}^. ^KDm-^^ (4) <Dpa^{Ccto#e.n^^^stt<t;^«Ki (5 

20 ^o3i'f*:g5Bt*— ^i?: (4) -e^$ns3t^«tt^t'&i^<^^i&-r^^^i^^i^'? 
5) x*m^n^^mmmt'^m(o:f^^mmm^<DiLi^fiimiz^\^mit^n^^(Dx 

25 

vie>n, mpiit. ^-j/^ku^^-^^A. mit^j^K7As 3':7ii:u^«:7 
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19 

TTIS^l 0 Omo 1 %> ±IS«1 5 0 Omo I Xi^h^o iff * b ViTISti 1 5 
Omo 1 iif*bVi±IS«6 0 Omo 1 

>, 1, 2->^^h^'>x^>i|a>x-x;i.5^^«£. fiti!^^;w. e^mx^;w. 

, ^>\/xhU;W^O::ihU;H^^«®> N. N->?P^^;i^*Jl^A7^ K> N, N 

^iUiL±=&S^L.T^fflbT'bJ:V^. «if*b<«T-th>, x h 7 k H P >' 5 >, 
1. 2 -v^ h^v'XiJ'V, r-thXh'j;!-, N. N->^:?^^;W3l>;UAT^ 

^^mmt^m\zMLxrmtimi/'s(^Mr*$>Ki. ±mti oomi/go 
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yy^- (HPLC) ;£^fflL;^cKl&l0tOjjil^W^«TtC,kO«S*^8?)^c:<i:7&« 

10 

15 n^it^m (5) (c:feitsRn*> ±aib;/t<fc^tCv 3h;w5;i'S. 7'>;ws> * 
20 MUTtt, iitc±isTittHju)ti:*5DT*§7&^\ -fii^ti (6) ^yt^^i^mm^u 

mmvx^o. -'mz:^i:m(DmmKf^-\z^i^xiLi^^mfimitr^z:tm^\^> 
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<D7JU:^ u^jii^^7Ki^m> mm-rh^}^!^. mmti')^i^^<o 

TS-5o Sfc, Sf&^iS^{'^iS'>'->'i'> Xi5^y-;w> fun/-)V. <yyn/i 

T^$nS^#tg1t'fb'&«5lc:^bTTIS«l 0 Omo 1 ±IS«5 0 Omo 1 
$f^UV>TIS«l 1 Omo 1 »*bVi±IS«3 0 Omo 1 

20 

<Dx^n\m\zWim-^f\rs m^\t. tK. Xi5^y-;i/. yp/i/- 

^ y — ;i/ iff * 1^ V i (D ^: b T # ffl ^ n ^ 0 
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mc:^'f'Vy. ^aD3^^;^A, nWcBM. ^uu^y^>m(r>j\u^y\'c 
) 3 3 6, :^jt>^^;ut!Ui>*-'^7A. ^{i:^>v?;uhUx^;wT>^-«i7A. m 

'fb:ti7^;i.hUX5^;WT>^X'^A, >^^>'1'7>^:X':7A, ^^bxh 

Am<Dm^SLr>'^^'y^^^ ^<b^:^1^■x->>'^^ux5^;^3l^X5l^x«^7A, :^it:^ 

^^^Stt-ft^^tC^ l-TTI®« 1 m 1 / g «9 . ±®f^ 1 0 0 m 1 / g 

T®i:i, 1 0 omo 1 %^±mzvxs nn^o^mmoBMoR^mmt^^it 
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«1 0 O'C'C*^. 

(HPLC) ^^fflb;rcSfB:^0[<OJiSI^M^J'«f(cJ;O«l*^je)^Jli:*^'e^> - 
i^'fl:7>t3i^7A7K^?«^^J!iPL'> il^x^;!., h;i/x>. ^>if>. i^x^;!/ 

^-fb*^, U^^7A;^ h^->H. :^hU«:7Apt h^v'H. ;^ U AX h^v 
h U 'i7A'r y :^a>l?^S^ \^m<07)ViJ U^MT;1/3I + '> b\ i^KTK^:^ h 'J "^A 
, ^^7K^^U>^A^CDT;W;^JU^Mj^m7K^i^. j^mU^-^A, mm-Th^JO 
A> i^®!;«7U'^A^©7;W*'J^Mj^m*i. U^^-^A. :^hU':7A, j^fU-^A, 

TK^-fkU^-i^A. 7K^^b:^hu•:7A^ll*^#^f e>n, »*b<«^m:^U':7A, 

T^$n'53t#«tt'fk-&#Il->t*L'TTIS«l 0 Omo 1 %. ±Kli5 0 Omo 1 
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%T*-2). $f*bliTIS«l 1 Omo 1 ilf*UVi±IS«3 0 Omo 1 

5 7K» xiJ^y-jk :/d/i/-;k v:/D/ty-;w^<07;p 

20 «10 0'CT?&S. 

(HPLC) ^'fi6fflbfeS^SS<^JSNfW:a'«rtc<fcO«lj5^J6§::i*^-e^. - 
KiSfSt3^»DbT^fS«rf?±$-&. I^®?x5^;i/, h;i/x>, '^>if>. >?x5^;p 
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5 

10 ;^J^A: nacalai C8 4. 6mm I. D. x 2 5 0 mm 

l^mmnO mM {NaH2P04-Na2HP04} 7K^I& (PH=6. 8 

) yr-fe h u ;i/= i/i (voi/voi) 

gSii : 1 ml /m i n 
;^tB : UV 2 5 4 nm 
15 iJyAUm : 4 0 t: 
ax* : 1 0 Ml 

;*3^A : CH I RALCEL OD-H 4. 6 mm I . D. X 2 5 0 mm 
20 5^ijffi : n-'\^-y'>/'rv:/P/1/->'W=9 5/5 (vol/vol) 
jSStii : 0 . 5 ml /m i n 
;^ai : UV 2 5 4 nm 
tiyAUm : 4 0 r 
j^Xa : 1 0 Ml 

25 

imm^l) (2R/S. 4S) -4- [ iN-^>i^)l^^zyiJ)\^^^)^^ 7 



15 
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(S) -1- iN-^>i^)\^^^''^^}^^--^^^ z-zfunyv' 

i^'-}V2. 00 g(8. 88 mmo l)*h;WX>2 0 m HC^^^it, =f 
:^^)V2. 5 8 g(2 4. 3 mmol, 2 7 0 mo 1 %). i^K 
1 6 mg, (0. 2 6 7 mmo 1 , 3. 0 Omo 1 %)S:^iDL'> 1 1 0X:T 
5 3I^Pp^m#L.feo ^M*T?^^bfc^> T>^:-T7K1 0 m I «:*n;^TRJt;:«: 

figbfc^. ^^$^:<ilbT. (2R/S. 4S) -4- [ (N--^>>?;i^:^^'>:^ 
;i.7j?-;i.) T^y^^^H -2-pth4r->-l. 3-5^^=^^V^>2. 47 g 

HPLC^J^I^PpI : 6. 3 O^J-, 6. 6 1^ 

NMR (4 0 0MHz, CDC 1 3) ^ 7. 3 6-7. 3 3 (5H, m) , 
5. 74. 5. 70 (IH. sX2). 5. 36. 5. 14 (IH. bsX2) 

5. 14 (2H, s) . 4. 4 5-4. 40. 4. 3 5-4. 3 0 ( 1 H. m 
X2). 4. 11-4. 05. 4. 16-4. 12 (IH. mX2), 3. 78 
-3. 27 (3H. m) . 3. 32. 3. 31 (3H. sX2) 



mmm2) (2r/s. 4s) -4- c r 

20 it] 

(s) -1- (N-^>>^;U5t-:^>':<7;i/3j^x;i/) ray-2, 3-yD/t>-:^ 

;H. 0 0 g(4. 44 mmo l)«rh;WX>l 0 m UClS^^it. ^ 
;H>«i^hUx5^;H. 79 g(12. 0 mmo K 2 7 0mol %). 
7. 9 mg (0. 1 3 2 mmo K 2. 9 8mo 1 %)S:^JDb, 1 1 O^CT 
3I^Pp1ffii^bfc. ^ta*T?^^b>S:m, 7>tXT7K5 m 1 «riraATSiiS«:f^ 

:^i^7K 10ml -C^W. mi^mm-^if^^y^^'^^^^f^' W^S^MffiasSU 
fe^, m^Ki^bT, (2R/S. 4S) -4- [ (N— C>i^;U^^->*>'I^^ 
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»HNMR (400 MHz, CDCI3) 57. 36-7. 30 (5H. m), 
5. 8 2. 5. 7 8 (IH, sX2), 5. 51, 5. 20 ( 1 H, bsX2) 
. 5. 17 (2H, s) , 4. 44-4. 34. 4. 34-4. 3 3 ( 1 H. m 
X2), 4. 16-4. 14. 4. 01-4. 04 (IH. mX2). 3. 80 
-3. 28 (3H, m) , 3. 6 2, 3. 5 8 (2H, mX2) , 1. 23. 1 
. 2 2 (3H. t X 2. J =7. 2Hz) 

mmmz) (2r/s, 4S) -4- c (N-'^>>^;p:t^'>;«7JW4^-;V') t 
m (4) (^laat] 

(s) -1- (N-^>>';^^=^'>:^>'^^:^>'^) 7^y-2. 3-yp/i>v 

;*--;i/2. 0 0 g(8. 8 8 mm o 1 )S:i£<kP^^^> 1 0 m nc^^^-fr 
, M^i^ h U p^^>>H . 36 g(ll. 3 mmo 1 , 1 3 Omo 1 %)» 
p- h;i.X>X;WJf:>i?— 7Kf0iK)4. 3 mg (0. 0 2 2 6 mmo 1 , 0. 

2 5moi%) timnw.. ^u't;imrmwi.r:io mm^mEE^^vftWi. 

^^LT, (2R/'S, 4S) -4- [ iN -^>i^)V^^^^iJ)\^^-:=^)^) 
y^^jl] -2->th^'>-2-pt5";U-l. 3-S^*=^V7>2. 48g<£r4i 

HPLC^^NfP^^ : 6. 7 85^-, 7. 15 5)- 

NMR (4 0 0MHz, CDCI3) <5 7 . 3 6 - 7. 3 0 (5H. m) . 
5. 3 8. 5. 0 8 (IH, bsX2). 5. 11 (2H. s). 4. 41-4 
40, 4. 3 9-4. 3 2 ( 1 H. mX2) . 4. 16. 4. 09 ( 1 H, t 
X2. J=7. 6Hz) . 3. 7 2. 3. 6 7 ( 1 H, tX2. J = 7. 6Hz 
). 3. 55-3. 44 (IH. m). 3. 39-3. 24 (IH. m). 3. 
27 (s. 3H). 1. 56. 1. 55 (3H. sX2) 



^^T/JP2003/00769S 

(mmm4) (2r/s. 4S) -4- c (n-'^>>^;w^^'>*;1'^-;1') t 
m (4) <r>mm 

:t-;H. 00 g(4. 4 4 mmo l)Sri^'fbP^^U>5 m UC^^^Ii-^ 
:t;i'hS^S?h UX^jWO. 9 2 7 g(5. 6 8 mmol, 13 0mol%), 
p_ j.;px>:^;i/3|N>i6— 7Kf02^2. 3 mg (0. 0 120 mmo U 0. 
2 7mo 1%) SrmtPb. ^MT 1 iSfP^mi^bfe. 

10 l^i^bT, (2R/'S. 4S) -4- [ (N-^>>^;U:r^5>:^>>'W4^->'W 75 
-2-Xh^'>-2->^;W-l, S-v'^t^V^^l. 34 gSr 
^Sfetft V? T X -7^ ig-^i^ t b T^#fc. 

HPLCi^Jt^Fpl : 7. 5 2^)-, 8. 0 0 5^- 

NMR (4 0 OMHz, CDCI3) 67. 37-7. 31 (5H, m). 

15 5. 58. 5. 11 (IH. bsX2), 5. 11 (2H, s). 4. 42-4 
. 3 2 (IH, m), 4. 15. 4. 08 (IH, tX2. J = 7. 6Hz), 
3. 7 6, 3. 7 0 (IH. tX2. J = 7. 6Hz) . 3. 5 4. 3. 5 3 ( 
2H, qX2. J = 7. IHz) . 3. 3 9. 3. 3 5 ( 1 H. tX2. J = 5 
. 8Hz) . 3. 31. 3. 26 (IH. tX2. J = 6. IHz), 1. 57 

20 . 1. 5 6 (3H. SX2). 1. 18. 1. 17 (3H, tX2. J=7. 1 
Hz) 

mmm^) (2r/s. 4s) -4- c {\^-^>i^)v^^'ytiA-^^=-)V) 7 
25 (4) (Dmm'\ 

(S) -1- (N-^>i^)\^:t^>'i3)\^^-:=-)l) 75 7-2. 3-:/D/1>>^ 
;H. 0 0 g(4. 4 4 mmo 1 )S:i^il:pt5^U> 5 m UCjg^^-l^, 
::i-;H-SSKh U J?^5^JI^0. 844 g(5. 68 mmo 1 , 130mol%), 
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p-h)VX>7.)\^-!t^>m-yi^^'^2. 1 mg (0. Olio mmol, 0. 

2 5mo 1%) s^UDL. ^f^-v immm^vtz. mm^u&m^vrc'^. 

^i^VX. (2R/'S. 4S) -4- [ iN-^>'J)l^^i^:^)\^^-^Ji^) 7^ 
y^^i;^] _2-pt h=*^'>-2-:/Dtf;U-l. 3->':t^y7>l. 38 g<£ 

HPLC#i#l^^1 : 2 1. 2 4. 5^J- 

^HNMR(400MHz, CDCI3) 67. 37-7. 30 (5H. m), 
5. 38. 5. 05 (IH. bsX2), 5. 11 (2H. s). 4. 42-4 
. 3 9, 4. 3 9-4. 2 9 ( 1 H. mX 2) , 4. 17, 4. 08 ( 1 H, t 
10 X2, J=8. OHz) . 3. 7 2. 3. 6 7 ( 1 H. tX2, J = 8. OHz 
) , 3. 3 6-3. 4 5 (IH. m) . 3. 7 2. 3. 3 2 (IH. tX2. J 
= 6. OHz). 3. 25 (3H. s), 1. 78. 1. 75 (2H, tX2. 

J=3. 6Hz) , 1. 4 6, 1. 4 3 (2H, mX2) . 0. 9 34. 0. 9 

27 (3H. tX2, J = 3. 6Hz) 

15 

mmme) (2r/s. 4S) -4- c (N-^>z^)i:t^i^ti)v^-^)i) r 
(s) -1- w-^yi^ji-t^i^tDV^-^-Ji^) 7^y-2, s-zfunyyf 

20 :i--;H. 0 0 g(4. 4 4 mmo 1 )^ii'fbpt5"l^> 5 m 1 {Cjgj^^iir, 
:t;H-S^B#^NU>t5^;H. 0 5 g(5. 6 8 mmol, 13 0mol%) 
, p- h;i/X>X;W3l^>BI— 7K^P<Kl2. 6 3 mg (0. 0 138 mmo K 

0.3 1 mo 1 %) s^upb. ^f^x'immmi^vrzo mm^m&^^i^rc^ 

. M^^iSihX. (2R/S, 4S) -4- [ iN-^>i^M^>':^)i^^=-)^ 
25 ) T^/^^;H -2-^h^'>-2-7x:::;W-l. 3 - >^:t=^^V 7 > 1 . 3 

s s^M'&m^<Di^77.^u^-^-M'^<^tvxmrz. 

HPLC«J#NfK : 2 0. 6^. 2 3. 8^ 

»H NMR (4 0 0MHz. CDCI3) 6 7. 5 8- 7. 5 4 (2H. m) . 
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7. 44-7. 3 4 (8H. m) . 5. 4 5, 4. 9 6 (IH, bsX2) , 5 
13, 5. 09 (2H, sX 2). 4. 5 8-4. 5 9, 4. 3 9-4. 3 0 
(IH. mX 2) , 4. 3 2, 4. 2 2 (IH, tX2, J = 7. 6Hz) , 3 
. 8 9-3. 8 6 (IH, m) , 3. 5 0-3. 4 7 (1 H. m) , 3. 35- 
3. 29 (IH, m). 3. 21. 3. 20 (3H, sX2) 

immmi) (2r/s, 4S) -4- c (n- t-zrh^^^ti)v^-=^)V) 
(4) (Dum] 

(S) -1- (N- t-^h^>^tl)l^^=-)V) T^y-2. 3-yn/^>>^^ 
-;H. 51 g(7. 92 mmo l)&h;i'X>l 0 m 1 tc^^^^ii^ 
hS^^h 'J p^^>'W2. 56 g(21. 4 mmol> 2 7 0 m o 1 %), 1 
2 mg(0. 2 0 mmoK 2. 5 3 mo 1 %)^^tJnb, ^iST 5 NfFbI, 5 
0'CT2 4i^Kmi^bfc. MJlBfdng^UJ&iVifeJe), $e>lwi^^l0 mg(0. 1 
7 mmo K 2. 1 Omo 1 1 8 f^f^lffiltUfco mi|BKDtg^«:«t^ 

^ia^TJ^^Pbrc^. AS^^^UT, (2R/S. 4S 

) _4_ [ (N- t -y h^v'J^^l^i^^^^^W) 7S./^^)V'\ -2-P^h^'>-2 
-^5^;i/-l, 3-i^^^y^>l. 9 2 gSrtlfe?ftH^©i^T;^-xW^'7-ig^ 

HPLC^«f^# ; : n a c a 1 a i C8 4. 6 mm I . D. X 2 

5 0 mm, ^mn: 10 mM{NaH2P04-Na2HP04} T^mm (p 
H= 6. 8) yy-t h — h U 71/= 1/1 (vol/vol) , SSil : 1 ml/ 
m i n, : UV 2 1 0 nm» : 4 0 t:, aA« : 1 0 Ml 

HPLC«ltNpF5 : 6. O^J", 6. S^i- 

^HNMR (400 MHz, CDCI3) 55. 12, 4. 83 (IH. bsX 
2), 4. 39-4. 37, 4. 37-4. 29 (IH, mX2). 4. 15. 
4. 08 (IH, tX2. J=8. OHz) , 3. 7 4-3. 6 8 ( 1 H, m) 
, 3. 5 0- 3. 4 7 (IH. m) . 3. 2 9. 3. 2 8 (3H. sX2) . 3 
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. 26-3. 19(1H. mX2). 1. 57. 1. 55 (3 H. sX2). 1 
. 4 5 (9H, s) 

(.^mmS) (2R/S, 4S) -4- [ iN-^yz^Jl^^t^z^tlJVTj^^^JV) T 
5 S./^'^Ji^] -2 h^r->— 2 1. 3 -i^^T^^^V 7>a>«!ji Uk-^ 
^ (4) ©UJii] 

-;i/2 0 2 mg(0. 8 8 8 mm o 1 h;i/X> 4 m 1 
hi^^ h U ;<^>'l' 2 9 8 mg(2. 4 8 mmo K 2 8 0 m o 1 %), i^-fbffi 
10 Ift9. 4 mg(0. 0690 mmo K 7. 7 7 m o 1 %)^£^JD b> 110 
t:T2I^Ka*^bfc. ^ta*T?&^Ufe^» 7K5 m 1 SriOAT-K/iS^^^L:^ 
o 7K®^h;Wx>10 m 1 -e$e>tc:2lilJftttJL/, MEEii^b. 

mVX. (2R/'S, 4S) -4- [ {N-^>i^)l^^zytlJl^^>:^)V) 7 2./ 
-2 -/>h^'>— 2-/^=^)1^- I. 3-i^^=¥V^>2 3 9 me'&M 

immm9) (2R/S. 4S) -4- [ (N-'^>>^;w^=^'>;<j;u7}^x;p) t 
-2-^h+->— 2-^5^;i/-i. 3->^:t-^y^>o®iig Ub-^ 
(4) (Dmm] 

20 (s) -1- (N-^>>^;i/:^^'>;<7;P3}^-;w) 75.y-2, 3-zfnn>i^^ 

— ;U2 0 0 mg(0. 8 8 8 mmol)^h;UX>3 mUzmM^-^. 

h 6^i? h U ^ 5^;!/ 2 9 8 mg(2. 48 mmo 1 , 2 8 0mol%), hUx 

^)V7B.>-WkM.l 0 mg(0. 0 3 2 8mmol> 3. 7 0mol%)^^ 

jiiou, 1 1 ox:-v2mmsiwvrzo ^u^-cn^mv^^^ 7K5 m 1 stSdats 

25 J^;:Sri?ihbfc. 7Xa<£h;WX>10 m 1 e>tc 2 laliSai MEEii 

i^U. ^2^^i^L.T. (2R/'S, 4S) -4- [ (N -^>>^;P:f^'>;^;l'4? 
=•)],) T^yp^^JH - 2 h^->— 2 1 . 3->^^*y^>2 5 

3 ms^M'&m^<oz^7:^^u^-^-m'^'^tvxnrco 
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(mmmiO) (2R/S, 4S) -4- [ (N-'^>':^;W^4^'>*>'U2t?-;l.) 
(4) <D§^m 

(S) -1- (N-^>S;;p3i-^>':^>»W^^>'W) T5/-2, 3-':fU/^>yf^ 
-;W2 0 0 mg(0. 8 8 8 mm o 1 )«: h;Wx> 3 m nc!S®$-&. ^i'-'W 
hit®! h U ^5^;P3 0 0 mg(2. 5 0 mmo 1 > 2 8 0mol%). i^Vtl 

y;w9. 4 mg)^mjnu, 110 x:T2mmmi^iyrzo Rft^m^^mmi^ 
^a-^hifyy^-iz^iy^mi^fct:!^. mnu^wi^Ti^^rztf^. (2r/s 

4S) -4- [ (N-^>>';L':t^>':^>'U3j^->'l^) TS/^^JW] 

immmii) (2r/s, 4r) -4- c (N-^>i^;i-:^^'>:^;i^3i^::^^w) 

-2-^h^>^-2-^5^;i/-l. 3-i^:t^V7><D$iiig [^k 

(4) (Dm^i 

:t-;l/4 6. 5 g(Mi! 9 6.7w t 0. 2 0 0 m o 1 )S: h;WX> 4 5 0 
mn::!^^$-&. ^>'H-i^mhU^5^;i/3 6. 0 g(0. 2 9 9 mo K 1 5 
Omo 1 %). mms 6 0 mg (5. 9 9 mmo 1.3.0 Omo 1 %)^m\i 

(2R/'S. 4R) -4- [ (N-'^>>';W:t^->*^V3i?-;i/) T5y;A^;v] 

(^M««I12) (2R/'S. 4S) -4- [ (N-^>v^;U:t^x:^;i-4^ri;i/) 
75y^^;U] -1. 3. 2 A''-S^:r^1^-5^^^>-2-::*->OMit Wk'&^J 

(4) <7>iajt] 
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(s) -1- (N-'^>i^;^:^-^>';^>'^^->'^) 7^y-2, a-yo/i^v? 

:t-)\^2. 0 6 8 g(9. 18 mm o 1 )«:^' n 4 0 m Uc:^»$ 

ii:. ^}^y\zmt^:i-:=-}^2. 8 5 g(2 3. 8 mmoK 2 6 0mol%) 
Sri O^fpl^^ltTfgTb. $e>tCh'JX5^;P7^>3. 72 g(36. 7 mm 
5 oK 4 0 0mo 1%) *1 55^A^ttT«Tbfc. fST^IT^. ^ia-ril^Pfl^ 

ie7K3 0 ml TiJfe#. M7K?5!tm"7i^^'>'i7A-t?^iSl/fco 

*^^i^bT, (2R/S, 4S) -4- [ (N-^ :r=^>';^»;w2t?x 
10 )V) -1, 3, 2 ?i^-z^^^'^^^y>-2-^>2. 22 g 

^^^Sfeift^KO'^TXT^l^-T-S^i^il-Tlifc. IR¥8 9. 2%, 
HPLC^itl^ra : 1 7. 4 0^, 18. 

'HNMR(400MHz, CDCI3) «57. 37-7. 31 (5H. m), 
5. 37. 5. 07 (IH, bsX2). 5. 13 (2H, s). 5. 02-5 
15 . 0 8. 4. 2 2-4. 1 9 (2H. mX2) , 4. 7 4-4. 7 0. 3. 6 7 
-3. 65 (2H. mX2) , 4. 5 3 -4. 4 1. 3. 5 8-3. 4 1 (IH 
, mX 2) 

(^mmis) (2R/S. 4S) -4- [ (N-^>>^;i-^^'>:^>'W3i?-;i/) 

20 Ta/^5^;W] -1. 3. 2X''-z^:t^D-^-t'^>-2-:i-><Dmjt Ut^!^ 

(4) ©saB] 

(S) -1- (N-'^>>?;i':t^'>:^>»P^x;i/) 7^y-2. 3-:/o/t>>^ 

;U3 3 4. 1 mg(l. 4 8 mmo 1 )Sr h;PX> 5 m UcM^$-&, 
?K?^TfClfi'fl:5':^x;i/0. 2 5 ml (3. 4 3 mmo 1 , 2 3 1 mo 1 %) ^ 
25 -feMbrco ^^tc:hUX^;WT5>0. 9 ml(6. 46 mmol, 43 

5mo 1%) ^sm^i^rmrvrzo mrnr'^. ^}^r\zi4o^. ^w^s 

S^mWVfco RJ^m-^m^nm^^l^^ h;WX>8 ml<i:)^7K6 ml^^ 

MVfto mmm^^mm:. 7K^«:hJux>5 mi-e2|pi«&mbfe. ^wmss: 
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= 1/5 (.^mit : urm) ->^x^;i/x-5^;u/^4^iJ->=2/i) » (2R 

/s, 4S) -4- [ iN-^>':^)i^:t^-y:^)\^^=')^) r^y^'^jvi -1, 

5 3, 2 A*->'^=%^1i'5^*^>-2-:t>3 6 9. 5 m g ^^^HfertM^^v'T 

(lltfE«»J14) (2R/S. 4S) -4- [ (N -^>i^)l:i'^>^t} 

- 1. 3. 2 A''-S^^^-t)-^::*-^>-2-:t>C0|SJjg [ik-^^ 

10 (4) <DmB] 

(S) -1- (N-'^>5^;i':t^'>*;i'3i^^>'»^) Tay-2. 3-yoM>>? 
:f-;i/3 3 1. 6 mg(l. 4 7 mm o 1 ). ffi?5l£m>^;^5^>>l^ 2 0 9 . 4 m 
g(l. 9 mmol,129mol%) :Bi.ZJ^;A^>7.)V^>mi . 6 mg ( 
0. 0 1 7 mmol, 1. 1 3mo 1 %) S: h;WX>4 m nc:!^®$-&, 1 

n(Dz^:t—)VM^UKtn^lyX^^rzrzl^.mmmi^^'^}l^5 5 6. l mg (5 
. 0 5 mmo K 3 4 3mo 1 %. '&thT4 7 2mo 1 %) SriiiJDL.. $e>t^ 

20 h^^y^c-izxmmv (mmm: h;^x>-->'x^J^x-7^;^/^4^t^>=l 

/5-^>?x5^;i/x-5^;u/^=^^-tJ'>= 2 / 1 -*>?x5^;px-5^;i/-*@^i?x^;i/) 
, (2R/S, 4S) -4- [ (N-'^>":^;p:t4^'>:^;W3Hx;i/) 75y>^5^;i/ 

] -1. 3. 2 A''-i^:t=^^1i-5^*7>-2-:^>2 6 3 ms^M'&^^<^i^ 

77.7-u^-m^mt.\^xmz. we 5. 8%. sfe, m,m<r> (s) -1- ( 

g^rSfeJ^S^bTlHliRb^, 1R¥2 8. 6%. 

(^JS^JIS) (2R/S. 4R) -4- [ (N-^>':^;1/*^'>*>'1'^->'1') 
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T5ypt5^;U] - 1. 3. 2X''->^-t^1)-^:t'y>-2-:i'><Dmi!t iit^m 
(4) OHiiS] 

;H 0 7 8. 7 mg(4. 7 9 mmo 1 )^*S'fbP^ > 2 0 m UCJS 
5 Mc?&T»cS<k^^--'l'0. 9 ml(12. 3 4 mmo K 2 5 8mo 

1 %) Sr-iS^*PL.fco $e»l::h'JX5^;WT5>3. 4 ml(24. 3 9 mm 

oi> 5 0 9moi%) ^5^i!)^nxmrhrzo mmrWi. ^}^r\z9o^. 
mm-czo^mwvrzo Kf^m^i^^^N mm2 misr^wrs^Kso m 

10 ^i^'fb>^^^>2 0 mlT^e>tCl|Hl}*aib, ^Wa«^il7jcelLm:^ h 'J "i^A 

-^>= 1 / 5 ->>^x5^;ux--5^;i//^^t»'>= 1 / 5 ^>?x^;ux-T-;p/'^^ 

U->=l/'2-->?X5^;i/X-5";i//'^^1t>=2/l) . (2R/'S, 4R) - 
15 4- [ (N-^>v^;i'3!-=<r'>*;i'5i?x;l/) T^y^5";W] -l. 3. 2A^-v? 
:i-^-9-5^^^>-2-:^-> 1 2 7 1. 6 m g €:@^fe?ft4^<^':^TX5^1/'7-ig 
^#li:bT#fe. iR^9 7. 9%o 

»H NMR (400 MHz, CDCI3) <57. 37-7. 31 (5H, m), 
5. 37. 5. 07 (IH. bsX2), 5. 13 (2H. s). 5. 02-5 
20 . 08, 4. 22-4. 19 (2H, mX2), 4. 74-4. 70, 3. 67 
-3. 65 (2H, mX2), 4. 53-4. 41, 3. 58-3. 41 (IH 
, mX 2) 

(mmmi6) (2r/s, 4s) -4- iN-^>'/'i)V7^y/'^)\^) -1 
25 , 3. 2k''-z^^^'^^^y>-2-^><omm lit^m (4) omm^ 

(S) -1- il^-^>'/^JV7B.y) -2, 3-yDA°>>'*-;P4 2 0 m 
g(2. 15 mmo l)^m^b>^5^^>l 5 m U3^SS-&. ^J^Tt^llt^t^ 
^x;UO. 4 2 ml (5. 7 6 mmo 1 , 2 6 8mo 1 %) ^— iS^JDUfc. 
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$ e>lC h •JX^;1/T^ > 1 . 8 ml (12. 9 1 mmol, 6 0 0mol%) 

*5 5^dntT?iTUfe. mymrm^ ^r^r\z7 s^mwi^ito s.^^m^miz4 

N mmi. 5 m 1 «r^W-r^7K2 0 m 1 Sr^J^TTiD^. :^^bpt^W>5 
ml SriiJDbTttm^ ^^Vfto 7i^mt:mt/^^U> 1 5 ml-C^etCllElia 

1 / 3 ->':;x^;px-x;w/'s=^^it>= i / 2 -*i;x^;px-x;i./'s^it >= 
i/i_*c;x^;i,x-7^;i//'s^it>=2/i-*>?x5^;wx-T-;i/) . (2r/ 

10 S. 4S) -4- (N-^>y-r;i^TS /^5^>'l^) -1. 3. 2A^->^:^^1t 
^:t-7>-2-:t>4 1 7. 1 mg<£©llfe@^^^©>^7Xxk-7-ig^#lt 

bT^#:fe. «R^8 0. 4%o 

^HNMR (400 MHz, CDCI3) 67. 89-7. 75 (2H. m) , 
7. 57-7. 41 (3H, m), 6. 97. 6. 54 (IH, bsX2), 5 
15 . 2 1 -5. 1 4, 4. 9 7-4. 8 9 ( 1 H, mX 2) . 4. 81-4. 75 
4. 6 0-4. 54, 4. 5 3-4. 4 6, 4. 3 1-4. 2 5 (2H. mX 
4), 4. 20-4. 11, 3. 86-3. 70 (2H, mX2) 

(mmmi7) (2r/s, 4R) -4-y^)v^^\^^^)\^-i. 3. 2^* 

(R) -l-y^)\,>( S.\^-2, Z-':fu/^y-J^'-}V2. 57 g(ll. 6 

2 mmo l)«riiite'fl:X:57>5 5 m ncJSS$-&. Mc}^Ttc:^'fb5^:^x;l/4 . 
0 5 g(3 4. 0 4 mmo K 2 9 3mo 1 %) ^ 2^FB^TfSTL, l^i&mT 
15^^. $e>tC^taT2 0^3-«ll*^bfc. SS!*?fei:L.> tfUv^S. 6 ml( 

25 6 9. 2 4 mmol, 5 9 6 m o 1 %) 2 ^J^FbITMTU)^. ?ST^7^. fc! 
U>?><3DAoT(^ifeMTP— ^'fbX^>5 m 1 -eiJfeVij^^, IWIiaSl? 1 
I^F5. ^M-ei 5I^FBmi^U;t. SJiSil'&^t-ig^i^O. 5 m 1 ^r-^WT^zK 
5 0 ml «r^MTTJD;l. tttB. *® ^^lit^^U^ 15 m 1 T 
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-2-:t>3. 4 1 s^^n^^^i^^<Di^r:^9-u^'-i^'^mt\^xmco 

5 NMR (400MHz. CDCI3) 67. 91-7. 85 (2H, m), 

7. 79-7. 73 (2H. m). 5. 26-5. 18. 4. 43-4. 38 ( 
IH. mX2) . 4. 8 3-4. 7 3 (IH, m) . 4. 6 8-4. 5 7 (IH 
. m) . 4. 2 6-4. 11 (IH. m) . 4. 0 2-3. 8 3 ( 1 H, m) 

10 (mmmis) mm. (s) -2- (N-^>v;^^^'>:^>'^^->'^) T^y- 
1- (i7DPpt^;i') x^;KD®!jS Hk'&iKi (5) ©saii] 
^jg^j2T#e.nrc (2R/S. 4S) -4- [ (N -^>v^;w^4-'>*;w^ 

r^/ -2-xh + >'- 1. S-i^-t^V^y 5 11.4 mg 

(1. 82 mmo I) ^mit:^^U>5 mUzmm^'^^ ^^T^^^it^^ 
15 U>5 mncig^$1irfcE*&^bU>4 7 0. 5 mg(2. 29 mmo K 
120mol%) ^5^FBl7&HtT?STUfCo MT*I7^> 51^ 
mmWVfto fiSjfPmWTKl O m l ^m^X^Jt^^W±l^^ i^^x5^;H O m 
lT3lHll*mb. ^W«8^*ffi?pm#7K3 0 mlT3|5I, 7K3 0 mlT2|Hl 

20 w^s^MBEassb. *^^<SbT, mm (S) - 2- (N— <>s^;w:^-^'> 

^;W3}^-;l/) 75/- 1- (i^OP^^JP) X^;l'3 9 2 mgSlifeift^^^b^ 

mti^xnrci. (s) -1- (N-'<>v;i^:^^'>*>'i^3j?x;i/) 757-2, 3 

-:/D/^>>^^-Jl'?5^6®a^iR^'e6 9%Tfe':>;t« 

HPLCfiJi^BtrpI : 7. 2^)- 
25 ^H NMR (4 0 0MHz. CDCI3) SS. 09 (IH. s) . 7. 40- 
7. 29 (5H, m), 5. 34-5. 33 (IH. m), 5. 11 (2H. s 
) . 4. 98 (IH. bs) . 3. 7 5-3. 5 0 (4H. m) 
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(IISfi^J19) mm. (S) -2- (N-^>i^)l'^^i^tl)U7^^)i') 7B,y- 

1- (^na^^)i^) 3L^)V0mM ut'^m (5) onj^] 
mmm4'vmibnrz. (2r/s. 4s) -4- c {N-^>i^)i^^->ti)i-^ 
Tay^5^;u] -2-xh^'>-2-^^;i/-i. 3->':t^y^> so 

5 8 mg (1. 72 mmo 1) «r^<t:p^5^^>5 m HC^^f Jfi^k b 'J 
p^5^;W>'U;U2 6 6 mg (2. 3 1 mmo K 1 3 Omo 1 %) ^5^fSiti^ 
JtT^BTbfe. iKT«IT^» Mf^-V2mmMWl'rzo laSimWTKl O m l ^Jn 

3 Om 1 T 1 m^^b, 4||7KeKi?-7if:^^'>'^7AT$£iSlbybo Wil®<&Mffi«SSb 

, mm. (s) -2- iN-^>i^)v^^i^ti)^-^=')^) 7^y-i - (^ao 

X^;P3 8 7 mg<£*ife?ft^<k-&tl<i:bT#fc„ (S) -1- (N- 

15 T8 2%Tfeofe. 

HPLC^it^prB^ : 8. 9^^- 

NMR (400 MHz, CDCI3) 67. 36-7. 31 (5H, m), 
5. 14 (2H, s) , 5. 14-5. 01 (IH. m) . 4. 96 (IH, b 
s) , 3. 71-3. 46 (4H, m) , 2. 08 (3H. s) 

20 

(mmm20) mm (s) -2- iN-^>z^)\^:t^i^ti)vt^=.)i) r^y- 
1- (^un^^)i') :ii^)V(Dmm ut^^ (5) <Dmm 
^mmsx-n^ntz. (2r/s. 4s) -4- [ (N-^>i^)V:i-^ 1^:^)1^^ 
x;u) T^y;^5';w] -2-^h4^'>-2-:^ptr;u-i. 3->':t^V7> 5 

25 0 3 mg (1. 62 mmo \) ^mit^^U>5 m nc^«?$-&> ^fth 
•J jjt^^^PvU JW2 2 1 mg (2. 0 3 mmoK 13 0mol%) ^55^Fb1 

it^nxmTVfco MT*iT^^ ^iaTi 4P#FBiM#b/t. sa^awTKi 0 mi 

^UPATSJiS$<f±b, fit^X^;H 0 mlT3l5Ittmb. ±^^®««a?n:^ 
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fe^d^, mk (s) -2 - (N-^>i^;i/:t^>':^;i/3j^-;w) 7^y-i- 

HPLCfiiJ#li#P^ : 1 3. 1% 

NMR (4 0 0MHz, CDCI3) 67. 36-7. 31 (5H. m) , 
5. 10 (2H. s) , 5. 10-5. 00 ( 1 H. m) , 4. 96 (IH, b 
s) . 3. 7 0-3. 4 9 (4H» m) . 2 . 3 1 (2H, J = 7. 2Hz. t 

) , 1. 65 (2H, m) . 0. 95 (3H, J = 7. 2H2, t) 

(iiJ£0iJ2i) (s) -2- (N-^>v;i/*^'>:^;i^3i^-;w 

^M«»l6T#^n;'t (2R//S, 4S) -4- [ (N -^>v?;p:t^ 

T^/^^;i'] -2-ptb^>'-2-7x-;i'-l. 3-v':t^y7> 5 
0 7 mg (1. 5 4 mmol) ^mit^^U>5 m \ IzmM^'^. mth 
U p^^;PvU;i'2 1 5 mg(l. 9 8 mmoK 1 3 0 m o 1 %) S55)-Fb1 

i!)^^xmTi^rco mTmr^^^ ^m.x2m^mwvrzo fis^nmwTKi o m i ^ 
7K3 om 1 TiiEi^5fe#u. m7^^m'^^^->'yA'v^i^hrco mmm^nmmif& 

. ^m#i? (s) - 2- (N-'^>i^;u:t=t^'>;tr;i'St^x;i/) r^y-i- (^i^ 

□ X^;U3 0 3 mg^ilfet*t>t^l:^tl^L.Tt#fc, (s) -1- ( 
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HPLC«ltl^rB^ : 7. 3^ 

NMR (4 0 0MHz, CDCI3) 58. 05 (2H. d. J = 7. 2H 
z), 7. 56 (IH. t. J = 7. 6Hz), 7. 45 (2H. t. J = 7. 
6Hz), 7. 36-7. 31 (5H, m), 5. 36-5. 33 (1H, m) 
5 , 5. 09 (2H, s) . 5. 03 (IH. bs) , 3. 8 4-3. 74 (2H 
, m) , 3. 6 9 - 3. 6 3 (2H, m) 

inmm2 2) mfk (S) - 2- iN-^>i^A:t^zytl)V^:=-)V) TB./- 

1- (i;uu^^)v) jL^juomm iit-^m (5) (ommi 
10 nmms iimmizi^xn^nrz (2r/s, 4s) -4- [ (N-^>i^)i-t 

^i^t!)\^^^=^Ji^) T^/;^^;l^] -2->^ K^>'-2-pt5^;i/- 1. 3--;^^^ 
y7> 2 0 0 mg (0.711 mmo 1 ) ^m'fbP^^U>3 m nc^«?$ 
it, 110 mg(0. 924 mmo K 1 3 Omo 1 %) 

iioLx> ^taT2NFrBm*^u^. m^m^T^s m\^m^xKit^^i^±v. mm 

15 X^;H 0 m 1 T2I5IiSa5b, :^W^®SrfiafQ:feii7K3 0 m 1 T 1 lElt5fe# b 

(N-'^>>^j|/:*-^'>:«j;i/3i^:^;W) 7^/-i- (i^PDpt5^;i/) x5^;pj5^' (S 
e> a^JR^ 9 2 % T^fefi^ L T ^ c <h b 

20 

(^JS^J2 3) S^^ (S) -2- (N-'^>>?;i':r^v':^;i/3j?x;i/) T^y- 

1- (^ua/^^jv) x.'^ji^omm ut-^^ (5) <z)Sijg] 
mmms hmmizLx'^^ntc (2r/'s, 4S) -4- c iN-^>i^)\^:t 

- 2 h^^v'- 2 1, 3-v5t-4^ 
25 y^>2 14 mg (0.7 6 3 mmo 1) *lt'fk:?^^U> 3 m UC^^^ 
^it^JVyO)]/! 15 mg (1. 0 1 mmo K 1 3 Omo 1 %) 
inib, ^ia-l?2l^^mJ$b^. iafDSW7K5 m 1 S:jbPATS^Srf^±U, 6^®? 
X^;H 0 m 1 -t?2lHl}ftaiL., ^mmm^m^-B^^Tif-S 0 mlTlIsIt5fe#b 
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rc. mmm<Dm^mi^^o-^ hifyy^-iz<k^^mf)^<b. mm (s) -2- 

) -1- iN-^>>^)l^^zyti)l'^:^)\^) 7^/- 2. 3 -yn/t>>'^-;i/ 

5 

inmm2 4) mm (s) - 2- (N-^>ip)i^^i^ti)i:^=.M ts./- 

1- (i^DD^^;P) x5^;KD^ji [^b-^^j (5) <7)mii] 

^JSM3i:I^!|||fCLT^e>nfc (2R/S, 4S) -4- [ (N-^>>^;W:^ 
:^^>';«7;W3i?-;P) T^^p^^JH - 2 h^'>- 2 l , 3->?:f=^^ 
10 V5> 2 0 4 mg (0. 7 1 1 mmo 1) ^:^'fb^^l^> 3 m HZ^M^ 
-&> ^^v'ti'fk'J > 1 4 2 mg (0. 9 2 4 inmoK 1 3 Omo 1 %) ^ 

^iinL. ^ia-i?2i^r^mi*i^fc. la^ftisWTKs m i ^ira^xs/iS^^rihb. 

^X^;H 0 m 1 T2lp]JAmb, ^W^S^t&fa:fei^7K3 0 m 1 T 1IhI^# 

bfc. mmmo^mmmi^^w^h^^y^-iz^^^m^i^. mm, (s) -2 

15 - iN-^>i^)V:^^->fJ)V:^=^)V) 7 S. / - 1 - {^UU^^)V) X5^;i/*« ( 
S) -1- (N-^>>^;U:t+v:^>iU^x;i/) T^y-2, 3 -:/D/1>>^:t- 

(^MI^J2 5) gtis (S) - 2- (N-^>>^;p:t^>';«7;wJi^x;w) ray- 

^JB0»l3il^=^tCL.Tl#e.nfc (2R/S, 4S) -4- [ iU-^>-J)V-t 
^z^ti)V'i^-)V) T^yp^^;W] - 2 -pt h^->- 2 1 . 3-v^*^ 
y7>199 mg(0. 711 mmo 1 ) Sr^iL-fb^^U^S m UC}g^$ 
•li:. Mitr±9-Jl7 4.3 mg(0. 924 mmo K 1 3 Omo 1 %) & 

25 mmvs ^^'V2nmfki^vfto «afns#7K5 mi &jp^TKi«:^f?±b> 

^X^;H 0 m 1 T2[HlJftaib> ±Wa^^l&*o:ti^7K3 0 m 1 T 1 iHltJfe^ 

v^o mmmommmi^^u'7hCf'yy^-\zj;:^^m^^'^. mm (s) -2 
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S) -1- (l^-^>z^)V:t^>'tl)l'^=^M 7^y-2. 3-yPA'>>^;*— 

(^JS*«|2 6) i^S! (S) -2- (N-^>v^>»W^+'>*>'W4^->'l^) 7^/- 
5 1- (^un^^)V) x^;i/©$!!jg [<b^«a (5) wSSji] 

liif{g^j3«i:i^<incUT#e>nfe (2R/S. 4 s) -4- [ (N -'^>>^;^5^- 
^'>*;^3l^::l;^) -2-^h=^>'-2-^5^;b-l. 3->^:^4^ 
V^> 2 0 0 mg (0. 711 mmo 1 ) h;UX>3 mncJ§^$-&> 
ife-fbh U^5^>'l'>^U;H 0 0 mg (0. 9 2 4 mmol, 1 3 Omo 1 %) 

, i^mx5^;H 0 mlT2|pIfflmU. :^W^^<£:gafP:fel&7K3 0 m 1 Tl 0 

-2- (N-^>>^;i/^^>'*^i^4^->'i-) T^/-i- (i70D^5^;i/) x5^;w 
(s) -1- (N-^>>?;w^^i^:^;w^->'V') 7^y-2, 3-:/pa>':^ 

(^Jfi««J2 7) s^®? (s) -2- (N-'^>>^;w^^>';^>'i'>J^->'i') 7^y- 

1- (i7POp^5^;U) X^JKOmit [^b'&^J (5) oisiig] 
|llfE^J3^lRl^lliCbT#e.nfc (2R/S. 4S) -4- [ (N -'>t>':^;U:t 
20 :^^'>*;U7l?x;W) 7B,y}^^)V] - 2 h^'>- 2 1, 3->^:t^ 
y7>199 mg (0.7 11 mmo 1) S:T-fehxhU;W3 m UC^^^ 
:^'fbhU;<5^;i'V'U;H 0 9 mg (0. 9 24 mmol, 13 0mo 
1%) ^miPb. ^iiLT2I^PBlMJ^b;/to «Sfaa#7K5 m l SrJOx.TSf£;^f? 

g^mx5^;n 0 m 1 T2iii}amu. ±mmm^mn^^y^3 omix' 

s) -2 - (N-^>>';^^^v:^>'^^->'^) ray-i- (^Da^^;i/) x 
(S) -1- (N-'^>':^;P=*-^'>:«?>'i^^->'i^) 7B.y-2. 3-:/o/i 
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mmm2S) w^wt (s) -2 - iN-^>z^)V't^'^tj)v^=^)\^) r^y- 
1- c:fu=e^^M ji^)v<Dmm. ut'^m (5) (Digit] 
^mm^ tnmzx^x'^^titz. (2r/s. 4S) -4- [ (N-^>i^;p^ 

V^> 2 0 0 mg (0. 7 1 1 mmo 1 ) Jfi-fkjjt^l^^S m nc^»$-& 
. 2 S^^-fbTK^i^SS^IiSeO. 2 m 1 ^^JPb. ^iaT'2ll#rBmi^bfc:o 
^<&Mcmb. fi&fnmW7jc5 m 1 ^iP^TSli&SriflhL^S:. B^^X5";H 0 m 

10 '><^7A-e^iib;fe. mmm^m.)£mm\^. K^^jiUTa^^#»2 e 3 mgsr 

^>=i/2) iciOiitiabfct-^, fi^s? (s) -2- (N-'O-:?;)/:^^ 
>':^j;i/iH-;w) T^/-i- Ct'p^ip^^^;!') x^;i/2 2i mg^llfe^*5|^'fk 

-&iKli:UT#;/^. (S) -1- {l^-^>i^}V^^i^ti)V:^^:=-M 7 2.y-2. 

HPLCi^itl^PBl : 8. 5^ 

NMR (40 0MHz, CDCI3) 6 7. 3 4- 7. 2 6 (5H, m) . 
5. 14 (2H, s) , 5. 10-5. 01 ( 1 H, m) . 4. 95 (IH, b 
s) . 3. 5 5-3. 4 3 (4H. m) . 2. 08 (3H, s) 

20 

immm2 9) mm (s) -2- (n- t r^y-i 

- (/7nD^^;w) x^;i/0^3S [{k^ti (5) (DSgitl 

^M««J7T#e»nfe (2R/S, 4S) -4- [ (N- t - >^h=^->:^;i/4^X 

r^y^^^M - 2 -p^ h^i>- 2 -^^ji^- 1 , 3-i^:t=^ry^> 1. 4 

25 2 g (5. 75 mmo 1) *ii<k^5^U>l 5 m Itd^^^^-fr. h U 
y^'^JVzyO )18 1 2 mg (7. 48 mmo K 1 3 Omo 1 %) S^Teld^ 
ItTfSTbfe, i«Ti^7^. ^iaT2NfrBmJ^L.^c. tSfDSWTK 1 0 m 1 ^in 
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3 0mlTllHI^5t^^b. M7Kfiji£^-7^^->"^AT^<^b/!:o mmm^n&mmiy 
, M^^mvT. g^6& (S) -2- (N- t -::/h:^>':^;i'3i^-;p) ray- 

1- x^;l'*l. 2 9 gf#fe. (S) -1- (N-t-::^h 

5 

HPLC^J-^f^f^ ; : n a c a 1 a i C8 4. 6 mm I . D. X2 

5 0 mm, : 1 0 mM {NaH2P04-Na2HP04} 7K^^iK (p 

H=6. 8) /T'lrhXhU;l/= 1/1 ( v o 1 / v o 1 ) . : 1 ml/ 
m i n, : UV 2 10 nm, tl^Ai^^ : 4 0 t:, ^AS : 1 0 1 
10 HPLCiSlitl^FB^ : 7. 8^ 

»H NMR (4 0 OMHz, CDC 1 3) 55. 07 (l.H. m) , 4. 73, 
(IH, m). 3. 71-3. 59 (2H. m). 3. 47-3. 40 (2H, 
m) . 2. 11 (3H, s) , 1. 4 4 (9H, s) 

15 (nmmso) mm. (s) -2 - iN-^>z^j\^^^>'i:j)i^^=')i') ray- 

1- (^PD^C^^;!.) X^jKDmii [it-^^ (5) <^i!iig] 

(S) -1- iN-^>z^)V-t^i^t!}l^=^)l^) 72.y-2, 3-^U/^>z^ 

:*--;U5 0 0 mg (4. 4 4 mmol) €:hJl'X>10 m HCl^^^-fr. 

:t;i/hg^^h'J ;?t^;H. 0 0 g (6. 2 2 mmo 1 , 2 8 Omo 1 %) » 
20 i^Si5. 3 mg(0. 0883 mmol, 1. 9 9 m o 1 %)^^in b , 11 

0t:T?2NfKSJ^Lfc. ^^^SmSl 0. 9 g7&^6>3. 9 

5 gSTMEEiiaib^S:. 3!k?&b, 3 4 3 mg (2. 

87 mmol, 1 3 0 mo 1 %) S 3 i^^fBlT&ntTMTbfc. fiSTillTm, 

^T?#iab> 2ll#rBmJ^bfcm. fia?nSW7K5 mi «:UP^T;5Ji£S^^^lhU^. 
25 hJI/X>10 m 1 T2|Elttaib, :^Wa^SriafO:feji;7Kl 0 m 1 T 1 lHli5fe# 

b/i^, D-7 hi/^ J; -S^^ff^O^e), S^i? (S) - 

(S) -1- (N-'^>>^;W:^-^v*;i'3l^->»I^) T5y-2, 3--:fO/'^>z^^ 
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i^mmsi) i^i? (R) -2- (N-^>>';p:t^'>;^;i'3}?-;p) T^y- 
1- (i7 0D^5^;i/) jL^)v<Dmm ut^^ (5) oiiii] 

5 mmmi l-rll^n^ (2R/S, 4R) -4- [ (N-^>z^)l:t^i^i3)\^ 
3t?-;i/) y - 2 h4^'>- 2 -jA^'iW- 1. 3 -S^^r+V^^ 0) 

h;^X>^^K3 5 2. 3 5 g«r*?^L, Jift^:^-;!/ 3 2 . 4 8 g (0. 2 5 
9 mmo K 1 3 Omo I %) ^mTi^rco MTi8^T^> ^ia*T#iabT2 
l^rB"lftl$b;t. 7K3 0 0 m 1 «:*P^TS^&«r*^ll:b, 7K3 0 0 mn?4Isl. 

10 5%7K^'fb:^hU':7A7K^^i^l 0 0 m 1 T 1 Inl^^^bfco^ e>f::.7K2 0 0 m 

) _2- (N-'^>S^;i'*^>':^;i'3l^:^;p) 7Sy-l- {^uu:^^)V) 

(R) -1- (N-^>>';i/:t=^->:^;p5j?:^;i^) T^/-2, z-zfun> 

15 b> »H NMRJ;Omji<£«i^bfc. 
HPLC«l#Nfrp1 : 8. 7^ 

'H NMR (4 0 OMHz, CDCI3) 57. 36-7. 31 (5H, m). 
5. 14 (2 H. s), 5. 14-5. 01 (IH, m). 4. 96 (IH, b 
s) , 3. 71-3. 46 (4H. m) , 2. 08 (3H, s) 

20 

mmm^2) (s) -i - (n-'^>>^;w:4-^>':^;i/2K-;w) T^y-3-i7 

oD-2-:/D/iy-;KD3Sji U\:%m (5) <D®lji] 

^JS^Jl 2T#e»nfc (2R/'S. 4S) -4- [ (N-^> v;i/^^'>:*?;W 
;J?x;l/) T^y^5^;i/] -1, 3, 2 A*->^::r^1t^:t7>- 2 -:t>2. 1 
25 2 g?&i^pC5^;pjjN;i/A7^ K4 0 m nc^«?$'&v ^mTfcS^kU ^"^^A i 
.56 g(3 6. 7 mmo K 4 0 Omo 1 %) <£r^l]PU> 8 0 "CT 12^ 
KMi^Ui/Sio ^ia^TJ^^L, lNm^2 0 m 1 ^iP^TiKii&<Sri?±L^fe. 
SlX5^;i/40 m 1 T3lHlffli±Jb. :^W«l^^7jcl 0 0 m IT 3 0, fi&fn:^^ 
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tki 0 0 m 1 TiiHiijfe^^L, M7K«ji£i?'7i^^-'>'^ATis;<sb;fc. mmm^m&m 
) , (s) -1- (N-^>v;u:f^v^;w4^-;u) 7^7-3-^700-2- 

5 7'D/iy-;H. 72 g&Mfe?ft5|^^k^«^<i:LxT#>&:. iR^9 0. 5%. 
HPLC«^J#ll^ra : 5. 4 5^3- 

NMR (4 0 OMHz, CDCI3) 6 7. 36-7. 32 (5H, m), 
5. 12 (IH, bs). 5. 11 (2H, s), 4. 10-3. 94 (IH, 
m), 3. 60-3- 50 (2H, m), 3. 48-3. 46 (IH, m), 3 

10 . 34-3. 28 (IH. m), 3. 14 (IH, bs) 

(mmmSS) (S) -1- iN-^>i^)V:t^->tJ)\^^=-)\^) T5y-3-y 

o^-2-:/oAv-;Ko^jt ut'^m (5) ommi 
^mmi 4x%^nrz (2r/s, 4S) -4- c (N-^>>?;u:^=^rv:*7;w 

gS:7-fe h::i h 'j;H 0 m nc^i5?$1±, ^STlC. :^'fl:U^':7A 2 0 0 m 
g(2. 3 mmo U 2 3 7mol%) ^^UPL, 7 mmM^. JtJ^bfc. 

4N i^iJO. 5 m 1 ^fe^iab, >?X^;i/X-'x;i/6 ml/'\+1J->3 m 

bfe. iifiS^MJEiiiB&bfcm, ^^S£<gUT. (S) -1- (N-^>z^)]^^^ 
>/:/7;i/3i^n;p) y - 3 -yo^- 2 --/o/^y— ;i/2 5 0. 3 mgSriife 

fft^^b'&tiaibT^^Sio JRS^8 9. 6%. 
25 'H NMR (4 0 0MHz. CDClg) 6 7. 3 8 -7. 3 3 (5H. m) , 
5. 19 (IH, bs). 5. 11 (2H, s), 3. 95-3. 94 (IH, 
m). 3. 49-3. 38 (3H. m), 3. 36-3. 29 (IH, m), 3 
. 11 (IH. b s) 
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nmmi sx-n^iifz (2r/s, 4s) -4- [ (N-^>z^)\^^=¥'^t})i 

. 5 mg<&l. 2--:^;* h=^^>'X^>l 2 m nc^^$-&> ^iSTtC 
U5^'^7A3 2 6 mg(3. 7 5 mmo 1 , 2 7 5 m o 1 %) $:^J!JP L/> 1 4B# 

mm^.mwvrcoMu^-r^r^mi^.mm^mBE.@^i.rcm. 4N mmo. s m 

I^tKI m 1 *^inb, >^X^;WX— 7^;P6 ml/'\^-9->3 m l ©fl-^ 

m^mwmi^i^tz^. M^^mi^x. (s) -i - (N-^>i^;w^^'>:^;u3i^ 

x;u) y - 3 -:/D^:- 2 -T'D/t/— ;i/3 7 1. 6 m g t^^t: 
'&tli:UT^#;^c, 11X^9 4. 7%, 

15 

(lliS«^!l3 5) (R) -1- W-^>V)V:t^z/tl)Vi!^=-)V) TB^y-S-^ 
un-2-zfu/^y-)V(Dmm. iit^^ (5) <Dm^'\ 

HJS^IIl 5T#^n;/t (2R/'S, 4R) -4- [ {l^-^>V)V:i-^z^tl)\^ 
jJ^XJl/) T^y>^5^;W] - 1. 3. 2 A*->^^^-tJ-^:t^>- 2-:i->l 2 7 
20 1. 6 mg^7-khXh>j;U2 0 m HC^jS^it. ^lfiT{3J^>fl: U A 6 
2 0 mg(l 4. 6 mmo K 3 1 2mo 1 %) ^WMV. — ^jlSfE. ^i^b 

2 7mr^mzi^>^9-)v^^)VA7s. hi o mi ^jii)Pb> $e>tcjit^. mi^^^ 

th3 4P#rBl*TJggfrtfc. ^ia^-e^JiS^l^#J«rJ^^b> ^iK^MJBETfClg^. @ 
^b/b^. 4N m.Wt2 ml^'&Wr^TKSO m 1 ^iOA, >'X5^;i/X-7^ 
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f^, mmtimco zntiUBmrnvtc'^. m^^f^i^x. (r) -1- (n-^ 

5 >-:?;u;f=»^'>;«7;i/2i^x;i/) 7^y-3-i70D-2-:/D/i/-;n 0 1 8. 5 

mg^£©fe«l4^<b'&#»<i:bT#fc. »R^8 9. 2%. 

NMR (4 0 0MHz, CDCI3) 5 7. 3 6 -7. 3 2 (5H. m) . 
5. 12 (IH, bs), 5. 11 (2H, s), 4. 10-3. 94 (IH. 
m), 3. 60-3. 50 (2H. m). 3. 48-3. 46 (IH, m), 3 
10 . 34-3. 28 (IH, m), 3. 14 (IH, bs) 

imt&m3 6) (s) -1- (N-^yV'iJirB.y) -3-:/ot-2-yD 
/-^/-jvomm ut-^m (s) onm] 
mmmi e'vn^titz (2r/s. 4S) -4- {N-^>'/-^)U7s,y 

15 )V) -1, 3. 2 A ''->^:^=^1t5^:t-^>- 2 -:t>4 1 7. 1 mgS:-xh7 
tHD7^>l 5 ml \zmM-^it. ^mnz. ^it^)^^A6 1 5 mg(7. 
0 8 mmo 1 > 4 1 Omo 1 %) ^^JPb, 5 BtPBlMlSE. ^i^Vfto 
JR^&^g'&^I^J^^b. ^ii«rMffi®^L.fc. iS*Stltc:4N 1 m 1 ^-^W 
-TStKS m 1 <£:j!}n^, i^X^;i/X-5^;H 0 m 1 T4lHlttaibfco 

20 <&^R7KS5£^^hu»:7AT^i^^. MffijiSiS. M^m.mvx. is) - i- (n- 

'<>\/'f /) - 3 -yo^- 2 -:/P/'?y — ;W4 0 4. 6 ms^^^M 

^mi^'^it'^'^ti'Xnrzo ir^9o. 7%, 

»H NMR (4 0 0MHz. CDCI3) <5 7 . 8 4 - 7. 7 5 (2H. m) , 
7. 57-7. 41 (3H, m), 6. 83. 6. 67 (IH, bsX2), 4 
25 . 11-4. 02 (IH. m), 3. 86-3. 78 (IH. m). 3. 62- 
3. 54 (IH. m). 3. 49-3. 41 (2H, m) 

i^mms?) (R) - 1 -y^jv-c 5. z-zTn^e- 2-'fu/^/-)V 
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(omm [ib^tj (5) onm] 

nmmi l-vn^tlT:: i2Rys, 4R) - 4 -y ^ ^ \^ ^"^J^- 1 , 3 
2 A''->?:f4^lJ-^:^-5>-2 -:t>3. 41 gSrT-feh>70 m Hzm 
mtaTtC. :i:jl:U^':7A3. 6 g(4 1. 4 5 mmol> 3 5 7mo 

5 1%) ^mmv. 9mmMm. mwv^. ^f^^^^mm^f^^^mv. mm^ 
m&m^vrzo mmm\zmmm2 mi?&'&wr^7K4o mi^m^. v-x.^ 

;^X-^;^50 m l -CtfimL/io 7jce«:>'X^;i/X-x;i/2 5 mlT$e.lC 

(R) _i_:7:$7;p>rs H-3-:/o^-2-:/o/i/-;P3. 46 g^g!^ 

NMR (400 MHz. CDCI3) <57. 89-7. 83 (2H, m), 
7. 79-7. 74 (2H. m), 4. 20-4. 13 (IH, m), 3. 99 
-3. 84 (2H, m). 3. 58-3. 45 (2H, m). 3. 13 (IH, 
b s) 

15 

(IISS0»J3 8) (S) -2 - [ (N-^>>^;w=^-^'>*;i'^x;w) T^/^^;!^ 
] :t=%^'>7>omit (6) ©iSiit] 

1 9ifsi3micbT#e>nfei^®? (s) -2- (N-^>':^;u:t^r'>*;p 

;J^-;i/) T5/-1- (^Pa^5^;i/) X5^;W2. 4 3 g (8. 4 5mmol 
20 )Sr>tiS^y-;U2 5 mnc^j5?$iir.^^:^U'^A2. 5 0 g(17.00 m 
mo 1 . 2 0 Omo 1 %) ^^UflU. 2 l^rpim^bfeo S^&fi^»-«afO*&<b 

T>^:X':7A7K^^2 0 m 1 S:SP;^» l^mx^;P2 0 m 1 T«&tBb. 
*^ifP:ti^7K2 0 m 1 T^^^UfCo SrlS7«m'7^^^->'^ AT^^L, 

Mffi^SSSU. ^^IfciSlbT. a^filci^l. 7 5 gS:#fc. cn&^^mfflSM^ 

25 oThiJ'^y^- (JIIM^<«;S^®?x^;u/'h;i/X>=i/i) 
(s) -2 - [ (N-^>>^;i/^^->;^>'i'^x;w) 

'>7>1. 27 g^ilfelft^^k^i^ibT^fc. Mr 2%. ^^Isem9 9. 
8 % e eTfeofco 
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HPLCiSltl^^ : 5. O^J" 

NMR (4 0 0MHz. CDCI3) 6 7. 3 8-7. 3 0 (5H. m) , 
5. 11 (2H, s). 5. 00 (IH, bs), 3. 65-3. 59 (IH. 
m). 3. 30-3. 24 (1H, m). 3. 15-3. 05 (IH, m). 2 
5 . 79-2. 77 (IH, m). 2. 60-2. 59 (IH, m) 

(mmmsQ) (s) -2- c (N-^>i^)i^=¥zy^)i^^^Jv) r^y^^jv 
] ^^i^^yomm. u^^tm (6) oMji] 

mmm2 0'v%^ntz.f&m (s) - 2- {n-^>V)V:^^^^ti)v^:^)V) 7 

jQ 5 y _ 1 - (/7 OPp^5^;U) X5^;p 168 mg(0. 535 mmo 1 ) 

^/-;i/2 m 1 i^BS:^ U A 9 0 . 2 mg (0. 6 5 2 mm 

o K 1 2 Omo 1 %) <fe^JPb> ^ia-^3l^ra88i^l/feo SJtSMJdtafqm^kT 
y^ZL^L^imWL^ m 1 ^JnA, S^mx^;H 0 m 1 T'2[sIfl&mU> 
^S:ia?0:feJfe7K2 0 m 1 T'dfe#Ufe, W^^*^S7Ki5Sffi?-7if:t>>":7AT^i^b 

15 T. MJESIi^L., ^^IS;i*bT. a^fifei^l 0 6 mgSr#fco dtl^rilSji^i*^ 
^PThi^^>'-Y-{C<ka^tffUfci:C:^, 93. 2 mg® (S) -2- [ ( 

^84%. ^^MS99. 7%eeTfe'D;^. 



(^M««J4 0) (s) -2 - [ (N-^>>';^^^'>:^;^^->'^) T^y^^^v- 

] :t^'>7>©Slit (6) 

2 iT'f#e nfc^m#®? (s) -2- (N-'^>>?;p:^+'>:^;v4?-;p 

) y^j-\ - i^no>^^)l) X^JUl 33 mg (0. 399 mmo 1 ) 
$^i5'y-;l/2 mnc^»$-B-»]^®?:<7U':7A9 3. 6 mg (0.6 7 7 m 

mo K 1 7 omo 1 %) ^miMh. ^u^v smmis^wvTzo s.ft^m\>zf^^mt 

7>^-^A7icmn5 m 1 ^iPA. i^^X^;H 0 m 1 T31slfi&mb> 
«Ji«:fiafQ:t«£7K2 0 mn?t5t#U, ^TKaS^^^^^^v"^ ATK^bfc. 
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^u-^ h^yy^-iz^O^miyfcit::^. i i i mgo (S) -2- [ (N 



5 (llJfilW4i) (s) -2- [ (N-'^>':^;u:t4^'>;«7;U7t^-;i/) j^yj^^^JP 

] :t^i^^>(Dmm Ut^^ (6) ©mii] 

^M^«J2 8-x?f#^nfci^i^ (S) -2- (N-^>v;1':^^'>:^;UjJ^-^1^) 7 
5 / - 1 - C/D^ >t5=';U) X^^JP 163 mg(0. 490 mmo I) 
^y-;H. 7 m nc^«P$1i-. i^S?;*7U':7A7 2. 0 mg( 0.545 m 
10 mo K 1 1 Omo 1 %) Sr^iPb. ^i^^V immi^Wiytz. Rft^mizm^Mit 
T>^nr>A7KmiK2 m 1 SrJn^, i^mx^;W5 m 1 T 2 |Hli6mb> 

hCfyy^-iz^O^^l^fct^^. 74. 6 mg© (S) -2- [ ( 
^7 3 %, ^^i^S9 9. 8%ee7?fe^fc. 



{mmm4 2) (s) -2- c (n- t-::^h^->:^;i/Jt^x;u) r^/;^^)i] 

:t^zy^>(Dmm iit-^m (6) <D$gii] 

20 |lliSM2 9T#^n/igti& (S) - 2- (N- t h^r'>;t»;pJl^x;U) 7a 
y - I - (^PD>5^;W X^;P5 6 7 mg (2. 2 5 mmo 1 ) J 
-Jl/6 m nc:^<5?S-&, i^m*U'i7Z.3 4 7 mg (2. 4 8 mmo U 1 
I0mol%) ^mB\^. •^mL'XZ^xm.WX^tz.o ;KJ«?^{c:^fa^^t:T>^:x«j7 
AtK^JSIO m 1 ^JlP;t. g^g?X5^;H 0 m 1 T 3 lHl}ffittJb. ^W^^^^ 

25 fO:fe:S7K2 0 m 1 Ti5fe?^b> il7K?5fei?*7^^>'^7ATil:iSb^. WftlM^^lE 

iiSlb. ^^^^LT, B^mm (s) -2- [ (N- t ->^h^->:^;p^-;i/ 

) T^y :4-^r'>^>3 3 Img^r^t^t, iR^8 5%, ^#Kfim 9 9. 3 
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HPLC^i'W^^ ; ;«77A : n a c a 1 a i C8 4. 6mml. D. X25 

0 mm. : 10 mM {NaH2P04-Na2HP04} tK^JR (pH = 
6. 8) h V )i^= 1/1 (vol/vol) » Mt^ :1ml /m i n 
, «im : UV 2 10 nm. ;*77AMSt : 4 OX:. t^KM : 1 0 m 1 

5 ; :^7A : CH I RALCEL OD-H 4. 6 mm I . D. 

X2 5 0 mm. : n-^^^>/^ V^unj -)V= 9 5/5 (vol/ 

V o 1 ) > SfSii : 0 . 5 mi /m i n , : U V 2 10 nm, :*7 ^ AiaS 
: 4 Ot:, aAS : 1 0 M 1 

H'pi.c^mmm : 5. 0^ 

10 NMR (4 0 OMHz. CDCI3) 54. 77 (IH, bs), 3. 57 

-3. 53 (IH, m), 3. 28-3. 3. 18 (IH, m), 3. 10-3 
. 09 (IH. m), 2. 80-2. 78 (IH, m), 2. 61-2. 59 ( 
IH, m) , 1. 4 5 (9H, s) 

15 (^J6«ai4 3) (R) -2 - [ {n-'^>-J)V^^i^ti)V^^)V) r^J:^=^)V 

1 ^^v-^xD^it uyL-^m (6) (D%m 

mmmz\tnm\z\^xn^ntzmm (r) -2- (n-^>>?;1':^^>':^;p 
T^y-i- (^popt^ju) x5^;U(^h;i^x>^a?i 2. 43 g ( 

38. 9 Immo 1) Sr^^/-;H 1 m n;:^»$-fr> lmol/l:^hU 
20 y—}V1^^^2 ml (4 2 mmol, 10 8mol% 

) <£*J^T"e?RTb;/S:. ?fiT«^7^4. 5 BtPpmi^L'fc. SJ;&^(;ii^m 0 . 3 m 
1 ^JOATSliS^f?±b. ^jg^MEESIS^l^fc, 7K3 0 mlSriPA. B^^X^^ 
;P8 0 m 1 Tft&mb, Wi^MS7K3 0 m 1 T^Jfe^U;^., 

D-7hy^:7^-{3j:'5$)-*f*ie., (R) -2- [ (N-'^>>';p5r^v:^7;i/3i^ 

25 T^y;^^;!/] ::t-^'>^>*«iR^8 3%T^fi!&UTViSC:i:$?!i^bfco 

/I.;px>= 1/2) tCckOmSiUfciiil^, (R) -2- [ (N-^>>';U:^ 
T^y;>^5^;P] Ol gS:^fe^ft!K^^: 
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: n-'\4^-tf>= 1 : 1 0 ©«g^^(K*^^)a«f UT®#«r#, $ e> tCitKx5";i/ 
: n-'\^1t>=l : 5 <JDig^^i«*^e.MS«f bfci: Cl^, (R) -2 - [ (N 

5 i^tvx'^?>nrcLo yt^mmi 0 o%e et^i^-otco 

HPLCfiiJtNFK : 5. 0^ 
gU.^ : 3 0 ~ 3 1 r 

NMR (40 0MHz, CDCI3) 5 7. 3 8 -7. 3 0 (5H, m) . 
5. 11 (2H. s), 5. 00 (IH, bs), 3. 65-3. 59 (IH, 
10 m), 3. 30-3. 24 (IH, m), 3. 15-3. 05 (IH, m). 2 
. 79-2. 77 (IH, m), 2. 60-2. 59 (1H. m) 



(IIMFII4 4) (R) - 2- [ (N-'^>i?JI/:t^e^*;i/3l^x;l/) T^yp^^^JU 

] ^^i^^^xDmm. ut^m (6) <Dmmi 
15 mmms 1 tmmizvxn^nrzmm (r) -2- (n-'<>s?;i/:^=^>'*;w 

3j?-;p) T^y-i- (^□d:?c^;v) x5^;ko h;i/x>^?0e5. 91 g (1 

7. 6mmo 1 ) ^^i$'/-;H 5 m 1 {Cjgj^^-tt, U '^7 A 2 . 4 5 g 

(17. 6 mmol, 1 0 0 m o 1 %) ^^UO *J^TT 5 B^p^mJ^bfe. 

KjiSJ^tcs^^* 1 mita^xRj!t!i^w±v. mm^mmvTz. Tic is mi 

20 ^^JPU, i^i?X^;|/4 0 m 1 Tjfimb, W^S^tK 1 5 m IT^Sfet^L;'^. 
#S8^®ii5ii?0^^5'PTh5^7"7^-tC«fc'5^i'*f*>e>. (R) - 2- [ (N-^ 



25 imti&M45) (s) - 2 -[ (N-^>':^;i/3r=^^'>*;i/3j^x;i/) r^y^^Ji] 

USS^js 2-r#e>nfe (s) -i - (N-'^>'>^;i':t=^'>:^;p3i^x;j/) t^/ 
- 3 -i^op- 2 -:/p/iy— ;n . 32 g^p^^y— ;H3 m uc^^$ 
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^KJ^TtC, ^i{J:i!j»J ':7A7 5 6 mg(5. 4 7 mmo K 1 0 Omo 1 % 

(f. mMr<Dm.i^imm'^t2mmmz7 6. 2 mg (o. 55 mmo k 

10mol%) t7 5. 3 mg (0. 54 mmo 1 , 1 Omo 1 %) OskM 
5 f3^)OA^malyrCo Kft:^WzmWt4 0 8. 2 mg (6. 8 mmol) 

vxn^nr::mmm^>'^Jijy)vti'7A^o-?h^^y^-^zxmmv mm^ 

it>= i/2-*i?x^;wx-x;i//'s4^iJ->= 1/1) , (s) -2-[ (n-^ 
10 >v;p:t=^^'>:«j;w3j^~;p) T^y p^^;i^]^4^>^^> 1 0 1 1 . 1 mg&Mfetft 

NMR (4 0 0MHz, CDCI3) 6 7. 3 8-7. 3 0 (5H, m) , 
5. 11 (2H, s) , 5. 00 (IH. bs), 3. 65-3. 59 (IH. 
m). 3. 30-3. 24 (IH, m), 3. 15-3. 05 (IH, m), 2 
15 . 79-2. 77 (IH. m), 2. 60-2. 59(1H, m) 

(^Mm4e) (s) - 2-1 (.N-^>i^)Vyi-^->ti)i^=.}\^) 
:t^iy'7><Dmm ut^^ (6) <Dmm] 
mmms 3isi.zsmmm3 4xn<onrz (s) -i- (N-'^>>^;p3f^'>*;p 

20 jJ^-jP) y^y- 3-:/Ot-2-yp/'?y— ;l/2 5 0. 3 mg<i:371. 6 

mg^'&t)-*. ^^y-)V6 Tni\zmm^'&. ^ur\z. ^mfj^)'yj^3 43 

. 6 mg(2. 4 9 mmo K 1 1 5mo 1 %) ^^inb> l^ia^T3 O^^M. 
WVfc, J^f^mzm^l 6 6. 7 mg (2. 7 7 mmol) i&^JPb^^, 

mm^mmm^i^rzo #e>n;/s:iaaititc>^x^;i.x-x;i/5 mi/^^u->5 

U^->U>t7y;PS:>'X^;i/X— 7^;P5 ml/'\^tl->5 m 1 ©^^^iiT 3 0 

iSS^^Mffi^iS&m. ft^$fei^bT, (S) -2-[ (N-^>'>*;P*+ 
'>:^;i/3j^-;i/) T5y;'^5^;H5*-^'>^>3 8 9. 8 mg€:llfe?fttR<fc'&i^tb 
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xntdo iR^ 8 7. 2 %« 1 0 0 % e e . 



i^mm47) (R) -2-( (N-^>i^)V-t^i^i])l^:^J\^) T^y^f^^Jl] 

yir=¥i^^><omm. ut-^m (6) omm 
5 mmm3 5-^m^nrz (r) - i- (N-^>>';w:t^'>:*7;u7j^-;i/) r^y 
- 3 -i^op- 2 -:/p/i/— ;n 0 1 8. 5 mg&b;i/x>i3 m nc^ 

^icJ^Ttc. 6 0%?4ii7K^^b:^hU':7Ai 9 0. 8 mg(4. 7 7m 
mol. 114mol%) Sr^aPb, jt^tc^^^ffl^t L^to l^iaJ!T9 0^ 
mWVft^> mg (0. 5 7 mmol) ^^mVXK]t>^W±Vfc 

-tJ->= 1 / 3 — >»x^;ux-7^;i//'s^iJ->= 1/2 — >?x5^;i^x-x;i'/'\^ 
it>=i/i) . (R) - 2 -[ (N-^ '>;«7;W3j^x;w) T^/pt^;i/ 

15 #»BS 9 9. 9 % e e . 

»H NMR (4 0 OMH z, CDCI3) 67. 38-7. 30 (5H. m), 
5. 11 (2H, s) , 5. 00 (IH. bs), 3. 6 5 - 3. 5 9 ( 1 H. 
m). 3. 30-3. 24 (1H. m). 3. 15-3. 05 (IH. m). 2 
. 79-2. 77 (IH, m). 2. 60-2. 59 (IH. m) 

20 

(^M««J4 8) (s) - 2- (N-'^>y'r;PT^y jr^'>7><^)isiii 

U^^m (6) ©SJii] 

^ig«Hj3 6T#en;t (s) -1- (N-^>y-r;PT5y) -3-yp^- 
2 -:/p/iy-;w4 0 4. 6 mg*^^y-;no m ucj^^^-fr. ^}^T 

25 tc:, ^^f3^)'Oh.2 25. 1 mg(l. 63 mmo 1 > 1 0 4mo 1 %) 

jpl. iw)tagT2. 5B#rBimj^b:/t» ^"f. 2B#FBis;£^$-B-fe^{c> K^-ism(o 

rztbMB.^^)OJAS 0.8 mg(0. 3 7 mmo 1 , 2 3mo 1 %) «raiUPL/ 
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'>U*yjl/*i^^X^;H 5 m 1 /'\+1f> 5 m 1 ©^I'&^JiT 2 (HliSfei^ L 
fc. «S^««ri^ffiig*Sm> ^^^<iLT, (S) -2- (N ;i/7 ^ / ^ 
5 ;i-^«>7>2 3 2. 2 mg bT#;/5:. iR^ 8 3 

. 6 %o 0 0 % e e, 

NMR (4 0 0MHz, CDCI3) (5 7. 8 4 - 7. 7 5 (2H, m) . 
7. 56-7. 40 (3H, m). 6. 49 (IH. bs), 3. 98-3. 8 
9 (IH. m). 3. 58-3. 48 (IH. m), 3. 25-3. 20 (IH 
10 ,m). 2. 85-2. 81 (IH, m), 2. 68-2. 64 (IH, m) 

(mmm4 9) (R) -2- iy^)i-( ^=^z^^>(Dmm ut^m 
(6) <Dmm] 

6 0 %tft<47K^<l::J- h U "^^2 6 9 mg(6. 7 3 mmo K 19 6inol 

_ 1 5 \:-s -^o^- 2 -:/D/iy— ;n 023 mg^^taTtc 

9. 1 mg (4. 15 mmol) ^g^®?X5^;H 0 m Ud^ff 
^JlPbTSJ^CSrffjtLfco Rf^m'tmzmmJi^)Vl O m l «i:7K2 0 m 1 «r 
20 iiiJPb. ^fiK#l<&tttii. 6^^l^rco 7K«^e^i?X^;i/2 0 m l T$ 6ll2lHl*a 

mmm. : s^b^5"u>/'^=^-y->= i/'2-^vx5^;px-5^;i//^^-y->= 1/ 

2-*>?x5^;i/x-5^;i/->>^x5";px-x;i'/'mYbpt5^i/>=2/i) , (R) - 

25 2 - (:7^;w>r^ ^^v-^^e 3 2. 2 mg<S:efeH<*:4fe'ffc'&#lt 

UT#:^Co iR^9 0. 6%o^#M^98. 9%ee, 

;t7^A : CH I RAL PAK AD-H 4. 6 mm I . D. X 2 5 0 mm 



10 
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: n -^^"^y / ^ V':fun y — )V= Q O/IO (vol/vol) 
ggii : 1 . 0 ml /m i n 
i^tB : UV 2 5 4 nm 
tJ'yA^^ : 3 0 t: 

: 3 ti\ 

NMR (4 0 OMHz, CDCI3) 67. 90-7. 85 (2H. m). 
7. 7 8 - 7. 7 2 (2H, m) , 4. 0 0- 3. 9 3 (1 H, m) , 3. 85 
-3. 78 (IH. m), 3. 27-3. 23 (IH, m), 2. 83-2. 7 
9(1H. t), 2. 71-2. 67 (IH, m) 



(Mmm^o) (R) -2- B.Y^^)V) -t^i^yXDUj^ ut-^^ 

(6) (Dmmi 

mmms ix-m^nrz (r) - i-y^)V^^ }i- 3-:fn^-2-zfu/'Ky 

-;W2. 43 gi&h;PX>2 5 mllcj^p^iir^ ^iS. ^mmm^~f\Z2 S 
15 ^^hhUC^Apt h^'>Hpti$'y-;i/^^2. 16 g(ll. 2 mmo K 13 
7mo 1 %) ?&^*nbfc. IWlia^Tl . 5I^Kffii^Ufe^. 7K2 5 m 1 ^^JD 

i.xRm^w±vrzo Rmm'^'^^^mv^ 7KS<£rS^^x5^ji/2 s m i 

(R) -2- (:7i5^;i/-r5 H^5^;U) ::i-^>'5>0. 9 4 gS^HSfe© 
20 ^iH^^k'&i^iiibT^;^. W5 6. 7 %. 3ie#M!t9 8. 9%ee. 
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1 . -fiSi^ ( 1 ) 



OH 



HO 



nr'r^ 



(1) 



—f^^ (2) : 



(3) : 

SOY2 (3) 

(4) : 



m^^^Lx. BMd:SR^ <Rn^Bals^:lsl-©iic*^^•r, ) b^^sor^ 



r^ccor'^ 



(2) 
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-^iC (5) : 

5 i^^s *{ti^^mm^i=-^m\^. xit/\uy>m^^mL. r^^cor^ ( 

10 

(6) : 

T'^$n^^^Mi4 1 -m^T^y -2, 3 -x5}?^'>:^d Axosji::^!*. 



15 2. — JiSiE: (1) : 

OH 

, R^iii-m\zur>x-(^\^m(D7^y^mm^mr. ) T^^ns^t^^i^i 

20 (2) : 
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(3) : 

SOY2 (3) 

10 -aS^ (4) : 



TWtmm^^mv. R^ R^ttifriSiJii^-osc^sr^T. ] 

3. (4) : 



5 



1 ^ 
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5 4. -JKiC (4) : 



Tm^iM^sr^i^. R'. R^},tmmtm-(DMf^^^-to ] 

(5) : 



R'ttMiai:l^-®it*Sr^t-. ) *)^tt7Kmm^&^b, R^ R^tttfTlStlSI 
5. — IKie (5) : 



i^^. *iit^^mmm^^^i^^ x«ADy>j[g^*^L. r^^cor^ 
iRHtmmiim-(Di§:^^^rc ) sfctt7K^m^?&^b, r\ R^^ttriat 

20 1^— ©it^^r^T. ] 






(5) 



# # 
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$ f>tci^so#«ETtcia^s-t±s a: J: ones. 



(6) 



°9^NR^^^ (6) 



10 



15 



20 



25 



